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CONTHNTS: a COLONIAL EXPANSION AND TELE- 
Colonial Hxpaneion snd Telegraphic Communientions .. GRAPHIC COMMUNICATIONS. 
Tue Prevention Racing (ibustrated ose 
0 ove 
Interrupter Yor Induction Coils = Ir was shown in_our last issue that Sir Charles Dilke’s 
Machine (iustraiad) 270 at the rook with a “red” cable did not bring to us 
Current Motors . alll that could be desired. Our lines to India, &c., have been 
Lines of Hore (vate under Toulon—shall we say much too long, to make us eager 
Compressed Air ae -274 tO «put others down under the strongholds of Brest and 
On the Magnetisation Limit rot  Wrought-Iron Cherbourg, and it must be decided that the only hope of 
ig Alternator... 0. ees 275 reaching Australia and the Cape with some degree of safety 
Electricity Supply at 230" is by the Pacific, in which ocean there are also important 
This Year’s Meeting of the oneal Association ... eee oe = islands waiting to be connected with the outside world. Itis 
Lighting ‘Notes 277 impracticable and unwise to put all our lines down in one 
Electric Motive Power Notes = direction. 
Open and Closed We, however, strongly Sir Charles to use his 
News bringing to a successful issue the New 
Share List of Blectrical Companies, uses ewe, 289 Alaskan boundary treaty, which will bring Canada back to 
Some Notes on Steam Raising 290 the lines of the Anglo-Russian treaty of 1825. It is very 
Alternate Current important that the proper rendering of that treaty should be 
Proceedings of Societies :— secured, as it would permit of a little more breathing space 
The of on the Pacific slope, and also we think the elimination of the 
ia 1807" only weakness which can be brought forward by the opponents 
New Patents ... of the Pacific cable scheme, viz., the landlines through 
P veins SF Canada. At the present moment, British enterprise in the 
direction of telegraphic expansion is represented by innumer- 
THE able discussions, while France is manufacturing and laying 
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cables, and building and chartering cable ships, out of funds 
derived from subsidies granted by the French Govern- 
ment, or from profit from the working of some of their cables. 
Thus, while our more energetic neighbours (even the 
Germans have laid a cable and had a “ break”) are absorbing 
parts of the Pacific, and probably the most of the Caribbean, 
we are still engaged in discussion, One of the unfortunate 
reasons for British stagnation is, we think, the deterrent in- 
fluence brought to bear by enterprises which are in receipt of 
the bulk of all subsidies and guarantees. Colonies are practi- 
cally forced to support by subsidy services which do not meet 
their wants, and they actually endow enterprises which are 
defeating means put forward by them for the amelioration 
of their telegraphic lines. When treating of the increase 
in population and commerce (it is an impossible thing to 
keep down an Anglo-Saxon), it would have been well had 
it been stated whether the increase was as large as it 
should have been. The question, so far as we understand 
it, now occupying the attention of the Commissioners in the 
West Indies, is not the ruin of those colonies, although there 
is much quiet suffering and poverty in some of them, but 
the saving of an industry which has, until recently, been 
profitable. Here below is the value in sterling of the trade 


done with the Caribbean in 1895:— 
1. Great Britain about 8} millions. 
8. United States over 20 - 


These results are due to the close proximity of the 
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distance, such as quick steamers and direct cable commun- 
nication, and also to the present—commercial and political— 
method of educating British colonies from New York. The 
_ colonists object to this condition of affairs, and we have 
shown ‘the means whereby they are made powerless. The 
reason, therefore, that they play with us a less part 
than in 1837 is not due to causes emanating from 
them, but to British indifference, and no better object 
lesson could exist than-the exhibition of foreign made 
goods now controlling West Indian markets, recently held at 
the London Chamber of Commerce. At the Society of Arts, 
on February 16th, Mr. J. G. Colmer, who has for so long 
occupied the Deputy Commissionership for Canada in London, 
read a paper on “The Progress of Canada during the Sixty 
Years of Her Majesty’s Reign.” ‘From this gentleman we 
had the expressed desire for the early completion of the two 
missing links, viz., that from Bermuda to Jamaica, and the 
Pacific cable from Vancouver to Australia. 


_ ALLOYS. 


Or appalling length is the list of meetings of societies which 


appears week after week in the scientific and technical — 


journals at this period of the year, and from a mere glance 
at the titles of the various papers down for reading and sub- 
sequent discussion, it is obvious that anyone who aims at 
being well informed and thoroughly up-to-date as regards the 
most recent advancements in theoretical and practical engi- 
neering and science, has by no means a light task before 
him. In fact, so great is the pressure, that to keep at all 
‘au courant necessitates one continuous grind. In extenua- 
tion, it may, of course, be said that the range of subjects is 
extremely wide, and that only a few, comparatively, are of 
interest to particular individuals; but, even with this limi- 
tation, it must be admitted that there is a tremendous 
amount to be read and assimilated. Take, for example, the 
case of the central station engineer, and it will be found 
that the number of papers scientific, electrical, and mecha- 
nical, which he cannot afford to ignore, is manifold and 
innumerable. 

The subject of alloys is one which may not in the first 
instance appeal directly to many engineers, but the bare fact 
that two alloys—steel and brass—are at the present time of 
such engineering and industrial importance, should more than 
suffice to dispel any apathy in the matter. Any advance- 
ment of our knowledge of the physical and chemical laws 
which govern the composition and regulate the properties of 
these substances, must at the same time benefit engineering 
generally. It is to the Institution of Mechanical Engineers 
especially, that the greatest credit is due for bringing the 
study of this subject prominently to the front during the 
last few years. The fourth report of the Alloys Research 
Committee recently presented by Prof. Roberts-Austen gives 
an excellent resumé of the latest investigations and the pre- 
sent state of our knowledge. Prof. Roberts-Austen’s work 
has mainly been in the direction of tracing a relation between 
the mechanical properties of the metals depending on the 
“periodic law” of Newlands and Mendelejeff. This now 
well-known law states that “the properties of the elements 
are a periodic function of their atomic weights.” The 
by this Committee was to 


investigate the effects of impurities on the mechanical and 
physical properties of such commercially important metals 
as iron, copper, and lead, &c. 

The term alloy is used to denote the resulting compound 
which is formed when two or more metals are melted 
together and enter into combination with each other. Now, 
it is a fundamental fact in chemistry, that when compounds 
are formed the constituents combine in certain fixed propor- 
tions. In the case of alloys, however, as in mechanical 
mixtures and solutions, the constituents combine in different 
proportions, and although there is proof that true compound s 
of the metals do exist, they are in many cases mixed with 
an excess of one or other of the constituents. It is this 
property of alloys which lead to Matthiessen’ 8 conception of 
them as “solidified solutions.” 

We know from experiments that many of the physical pro- 
perties of a metal are changed by adding to it a small portion 
of another metal, and that the resulting alloy is often 
adapted for purposes for which either metal would, by itself, 
be unfit. Consider iron. We know that the addition of a 
certain percentage of carbon increases its tensile strength, 
and also, to a degree which depends on the rate and extent 
of its heating and subsequent cooling, produces hardness. 
As to copper, we know the deleterious effects of impurities 
on its electrical conductivity, “and that if the copper of 
which a cable is made contained only part of bismuth, 
this impurity would be fatal to the commercial success of 
the cable,” 

But what we want to know much more about is the cause 
of the formation of alloys, and the laws relating to them. 
On these points our knowledge is as yet very imperfect, and 
we must await further developments before we can explain 
what appear at present mysterious results, The investiga- 
tion is one which includes many branches of physics and 
chemistry, and is undoubtedly dependent on some of the 
most subtle questions connected with those sciences, of 
which we are only now perhaps on the threshold of a 
satisfactory solution. 

Before we are able to predict what will be the fusing point, 
conductivity, elasticity, tenacity, and other physical pro- 
perties of alloys, and understand the laws which govern 
them, our insight into the hidden secrets of the smallest 
particles of matter must be considerably increased. Further 
developments in the kinetic theory of gases, involving 4 
study of the statics and dynamics of the atoms themselves, 
and an explanation as to what chemical affinity is, seem the 
most likely sources from which to expect future enlighten- 
ment. The whole subject of alloys is still an interesting 
study, and to give an idea of the nature of the work that is 
required to understand it, we will quote from Prince 
Kropotkin’s article, “Recent Science,” in the February 
number of the Nineteenth Century: 

“What we want to know about the solids is not the 
arrangement of their rougher particles (that much is learned 
easily enough by the aid of the microscope); we want to 
penetrate far beyond the utmost limits of microscopical 
vision ; to know how the molecules, which are so minute 28 
to defy the powers of our best microscopes, are arranged ; 
how they are locked together; in how far they are free in 
their movements, and what sort of movements they perform ; 


what is, in a word, the inner molecular life of a seemingly 


inert block of metal.” 
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Tue general tenor of Mr. Willoughby 
between Lightships §mith’s letter to the ELEcTRICAL REVIEW 

and the Shor, “Jast. week, would appear to convey the 
mistaken impression that the principal feature of one method 
of establishing electrical communication between shore and 
lightship, alluded to in our article of December 25th, formed 
part of another method referred to at the same time, whereas 
the two are entirely distinct. In our article of December 
25th, paragraph 7, the report of the U.S. Lighthouse Board 
is quoted, and it is pointed out that full details of experi- 
ments carried out with (1) the method of making use of the 
ships anchor chain; and (2) the so-called diffusion method, 
will be found therein. The first practical experiment at 
Wood’s Hole, Mass., where the lightship’s chain formed part 
of the circuit, was entirely different from the practical trial 
at the Scotland lightship in obtaining telephone communica- 
tion by means of electrifying the region of water in which 
the vessel would swing at her mooring, and no mention what- 
ever is made in the second part of our article of the lightship 
chain being used in connection with this particular trial 


‘between Sandy Hook and the Scotland lightship. Mr. 
‘Willoughby Smith in that portion of his communication 


referring to Prof. Blake’s first practical experiment at Wood’s 
Hole, Mass., where the end of the cable was connected to the 
mooring chain, and when good results were obtained, &c., 
goes on to say that “ Encouraged by this result, Prof. Blake 
attempted to obtain the same effect at the Scotland lightship 
off Sandy Hook, but failed because of . .. . the 
entirely different conditions . . . and instead of one 
mile from shore . . . . theScotland lightship was four 
miles distant.” Mr. Willoughby Smith further remarks in 
the next paragraph that “under these circumstances he, 
Prof. Blake, coated the mooring chain with an insulating 
bituminous paint, and thus partly converted the non-con- 
tinuous into a continuous cable system.” We have Prof. 
Blake’s report to the U.S. Lighthouse Board before us, and 
after describing the experiments at Wood’s Hole, Mass., and 
the incidental observation, which we referred to in our article 
(12th paragraph) of a submarine cable having become foul 
of the Scotland lightship’s anchor chain (its copper conductor 
making metallic contact with same, and causing a receiving 
telephone in connection with the hawse pipe of the 
ship to be heard, thus indicating direct metallic con- 
nection through to the shore), we note that Prof. Blake, 
in commencing his description of his second method, says : 
“The anchor chain was not made part of the telephonic 
circuit in this method, but the entire region of water in 
which the ship could swing was electrified in such a way by 
the telephone current as to present differences of potential at 
different points in its area sufficient for telephonic purposes.” 


We cannot reproach ourselves with having, unfortunately, 


conveyed an erroneous impression, because we simply stated 
throughout our article what is contained in the official report 
of the U.8. Lighthouse Board, and we have no knowledge of 
any other practical trial of the latter method in question 
having worked satisfactorily over a period of six months in 
any other part of the world. Into the merits of priority in the 
initiation and application of the non-continuous conductive 
system we do not enter. 


In a recent lecture to the Marine Engi- 

Drawing! neers’ Institute at Stratford, Mr. Brett 
emphasised the fact that though neatness 

was desirable, the true object of drawing was to explain. We 
judge that his remarks on this point could be summed up by 
saying that he would prefer a roughly sketched circle marked 
4 inches diameter by } inch thick to delineate a piece of plate 
of those dimensions, to a carefully drawn circle and rectangle 
Withoat any figures, and needing a scale to find the dimen- 


sions, A drawing shculd, in short, embody on its face, lines, 
figures, and writing, to just such extent as will suffice to enable 
the article delineated to be made. It would often render a draw- 
ing too complex to indicate by actual drawing what may be 
more plainly rendered in words and figures, and, to our mind, 
that pedant style of drawing which shows every bolt and nut 
other than by a mere centre line, is a sinful waste of time, 
unless the picture of the bolt serve, as may be sometime the 
case, a special and useful purpose. Toengineers the capacity 
to draw intelligently is a gift that, if wanting, must often 
prove a serious loss, and the fact that, as a rule, the old 
draughtsman is rare, may be taken, we think, to show that 
those who possess the power have advanced to something 
better. Asarale, we think the ability to draw must be co- 
incident with the power of first mentally picturing the object. 
When such object cannot be pictured, the first sketches are 
little more than a means to prepare and assist the mind to form 
such picture. The important items in drawing are, says Mr. 
Brett, to begin with all the centre lines that can be put in 
and to work therefrom, to carry the principal centre 
lines right across all views and projections, and to show 
the extreme positions of all moving parts and the paths of 
motion as well as being carefully figured and noted. Mr. 
Brett advises the study of geometry to be concurrent with 
the study of drawing. The more complex problems, such as 
those connected with certain cam motions derived from 
inclined moving pieces have been found in the present 
writers experience to be much facilitated by familiarity with 
geometrical problems. As a rule we think also that the 
really simple and extremely useful art of isometrical drawing 
is far too little employed. If a scheme of steam piping is 
to be arranged, the one isometrical view is infinitely superior 
to the double or treble views otherwise needful, and the 
safety and accuracy of taking out the lengths and the 
number of bends, tees, and valves, is very much enhanced. 
The Chairman, Mr. Adamson, had some remarks to make on 
the question of piping, but omitted to show how the art of 
isometrical drawing would assist towards the better placing 
in the bilges of roses and valves. The great fault of 
draughtsmen is that too many of them have had too 
little working experience, and do not design their work from 
the standpoint of the man who has to do the repairs. 


Another Forty Knotter.—“ Of course,” says the Ship- 
ping World, “it is an inventor, and equally of course an 
American inventor, who informs us that he has devised the 
ubiquitous ‘ electrical plant’ for propelling ships at the rate 
of 40 knots an hour. This time we are to have a mere 
matter of 16 propellers, eight on each side, as well as 
two of ‘ ingenious construction’ at the end—which ‘end’ is 
not stated. These are to be driven by motors ‘built direct 
on the propeller shafte,’ and one or all can be independently 
operated from a switchboard, the reason for doing which is 
somewhat involved. So farso——? But when the inventor 
tells us that the engines for generating the electricity are to 
be carried on board, we are at once brought from the world 
of fancy to the hard and fast matter-of-fact losses that occur 
between engines and dynamos, augmented by further losses 
between dynamos and—in this case 18—motors, little details 
the neglect of which has sorely perplexed the Russian gentle- 
man a electrically-to-be-propelled yacht, recently tried 
on the Clyde, proved such a fiasco. The ideal 40 knotter 
will have to be devised by an inventor who will calmly sit 
down—that is, if the breed ever does sit, calmly or otherwise 
—and think ont to a finite solution some such problem as 
this :—Coals are heavy, and take up space, therefore the 
motive power must come from outside the vessel ; therefore 
we must ‘tap’ Ni throw an aérial cable across the 
Atlantic, and collect. the current from a ‘trolley,’ as is 
done with tramcars, while we go along. This seems feasible, 
but we should much prefer to leave the details to the 
inventor.” 
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THE PREVENTION OF RACING IN 
MARINE ENGINES. 


Ir is well known that the racing of marine engines is caused 
by the propeller being raised more or less out of the water by 
the pitching of the vessel, or by the water leaving the 
peller as the stern is passing across the hollow of a wave. 

n either case the immersion of the stern of the veszel 
in the water is less at that time than when the vessel is 
floating in comparatively still water. ‘This difference of 


immersion has been utilised by Mr. J. 8. Yabsley, of Yoko-— 


Fig 1. 


© 


O] 
Fia. 2. 


hams, to effect, by electrical means, the closing and opening 
= a throttle valve, which regulates the supply of steam to 
engines, 

A ~ is fitted at the stern of the vessel, as near the 
_ bottom as possible, and opening to the sea but preferably 
closable by a tap or valve. To the other end of this pipe is 
fitted an elastic eorragated metal chamber similar in con- 
struction to that-used in certain kinds of pressure gauges 
and aneroid barometers. When the tap or valve, in the pipe 
leading to the water outside the vessel, is open, 
the bent tube will be subjected to internal 
pressure proportionate to the head of water 
there may be at any time between it and’ the © 
surface of the sea, and consequently pro- 
portionate to the immersion of the part of 
the vessel where the connection between the 
tube and the sea happens to be placed. As the 
corrugated chamber expands or collapses accord- 
ing to the pressure there may be in it, it makes 
or breaks contact with a source of electricity 
which supplies current to an electric motor, or 
to the coil of an electro-magnet, which acts 
— the slide valve of a small steam cylinder, 
the piston of which is connected with the throttle 
valve of the main engines. By this arrangement 
whenever the stern part of the vessel comes to 
be immersed in the water to such a depth that 
the engines would not race, the we of the 
column of water, acting on the corrugated 
chamber, causes it to close the circuit between 
the source of electricity and the motor or elec- 


opposite direction, admitting steam to the other side of the 
piston, so that the throttle valve is closed and the electric 
circuit broken, as before, by the commutator. » 

The actual arrangement of the apparatus is shown by figs, 
1to7. The corrugated chamber, B*, is caused to expand 
under an increase of pressure due to an increase in the head 
of water outside the vessel, and to contract under a decrease 
of pressure due to a decrease in the head of such water ; and 
this expansion and contraction acts upon a lever, B*, which 
carries at its outer end a brush or contact maker, B', which 
makes contact with the metallic plate, D, when in its upper 
position, as shown in fig. 6, or with the metallic plate, c, 
when in its lower position. When the upper end of the 
brush, 8’, is in contact with the metallic plate, D, its lower 
end is in contact with the non-conducting material, c”, and 
when the lower end of the brash, B!, is in contact with the 
metallic plate, c, its upper end is in contact with the non- 
conducting material, p*. In the figures, the chamber, 8%, is 
supposed to be collapsed in consequence of the part of the 
vessel where the propeller is pl being deprived of water 
to a certain extent, this has raised the contact-making brush, 
B!, into contact with plate, p, and as the brush, J, is, in the 
position of the electro-magnetic motor or apparatus shown in 


figs. 8 and 4, in contact with the metallic plate of its com- 


mutator, J!, current passes from the battery, Fr, by conductor, 
K, to the terminal, x!, thence by conductor, K?, electro-mag- 
net, v, and conductor, v!, to metallic eng of commutator, 
J', thence by brush, J, conductor, H, plate, D, brush, B', and 
conductor, E, back to kattery,¥. This eof the cur- 
rent causes the electro-magnet, v, to draw the armature, L, 
and with it the armature, M, from right to left, pushing the 
rod, Q, in the same direction, and operating the valve, R, of 
steam cylinder, s, admitting steam to the piston, 'r, and clos- 
ing the throttle valve. This movement of the armatures, 
L, M, brings brush, J, off the metallic plate of commutator, J’, 
on to the nor-conducting part of that commutator, thus 
breaking the current, and at the same time bringing brush, |, 
into contact with metallic plate, 1’, in readiness for the next 


movement, electric connection of the plate, 1’, with the 


battery, F, being broken by the brush, 3’, resting on the 
non-conducting part, 0”. 

When the proper depth of water is restored at the part of 
the vessel where the propeller is placed, the chamber 2* is 
expanded by the pressure of such water, the brush, B', is 
lowered so as to bring its lower end in contact with plate, c, 


tro-magnet; the latter then moves the valve 


of the steam cylinder so as to admit 


steam to that side of the piston, which 
causes the latter to open the le valve 
of the main engine. That done, the com- 
mutator of the motor or electro-magnet 
will open the circuit, so as to avoid waste of electric 
energy until it is required to move the valve of the cylinder 
again. When, however, by the pitching of the vessel, 
or from other cause, the immersion of the stern part 
is reduced, the pressure of the column of water acting on 
the corrugated chamber will be reduced in proportion, this 
closes another electric circuit which causes the motor or 
electro-magnet to move the valve of the steam cylinder in the 


Fias. 4, 5, anv 6. 


and current then passes from battery, ¥, by conductor, K, to 
terminal, k', thence by conductor, K*, electro-magnet, W, 
conductor, w!, metallic plate, 1’, brush, 1, conductor, 6, 
plate, c, brush, B', and conductor, £, back to the battery, 
F. This passage of the current causes the electro-magnet, W, t0 
draw the armature M, and with it the armature, L, from left to 
right, drawing the rod, Q, in the same direction, and operating 
the valve, k, of the steam cylinder, s, so as to admit steam tothe 
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opposite side of the piston, T, in order to open the throttle 
valve. This movement of the armatures, M and L, brings 
the brush, 1, off metallic plate, 1’, on to the non-conducting 

rt of that commutator, thus breaking the current, and at 
same time brings the brush, J, into contact with the plate, J’, 
in readiness for the next movement, electric connection of 
the plate, J', with the battery, F, being broken by the brusb, 
p}, resting on the non-conducting part, D’. 

As the tube, B, or chamber, B*, as the case may be, is 
necessarily in communication with the sea it is obviously 
necessary to insulate from it the part, B', by which the elec- 
tric circuit is completed through the contact makers, c and 
p, and that the conductor, £, shall be connected with that 
part but otherwise insulated. 


Fia. 3. 7. 


By the arrangements above described the throttle valve 
may be closed before any racing occurs, even in a heavy sea, 
which cannot be effected, so far as the inventor is aware, b 
any marine governor heretofore in use, because in all suc 
pi the racing actually commences before the mechanism 
or closing the valve can be brought into action, whereas by 
this invention the reduction of the immersion brings about 
the closing of the throttle valve before there is time for racing 
to commence. Farthermore, in these arrangements the 
throttle valve may always remain connected to the regulating 

because the latter will not act unless and until the 
—— of agai of the vessel 2 reduced to the pre- 
arranged extent, thereby preventing the unnecessary slowi 
down of the ship which oe place when the throttle ee 
is closed by hand: in anticipation of racing, which may or 
may not occur. * 
hat the apparatus is thoroughly efficient is indicated by 
the following extracts from the “log” of the ss. Kaisha, to 
which vessel the gear was fitted :— 

Left Yokohama 12 noon, strong fair wind and sea. 
Yabsley’s patent electric governor was put in gear at 3.30 
p.m., engines racing, and weather locking bed; 5 o’clock p.m. 
stron head wind with heavy sea, governor acting well; 7 
o'clock p.m. blowing a gale with very og | sea, ship labouring 
be much, governor acting like a charm, keeping the engines 
under full control, anticipating the rising and falling of the 
propeller, shutting the throttle valve just before the racing 
would take place and opening again in time to prevent 
slowing down of engines. ! 

Friday, March 9th, 1894, Still blowing a gale of wind 
with very heavy sea, ship labouring much and shipping 
water, pitching very heavy at times. Yabsley’s patent elec- 

¢ governor in gear, all the time keeping the revolutions 
very regular without slowing down; 6 p.m., weather modera- 
ting; 8 o’clock p.m., disconnected governor. 
L. Haruan, Chief Engineer. 
The engines of this ship are N.H.P. 250. 


A NEW THREE-WIRE DYNAMO. 


By T. R. D. KENNY. 


Tux three-wire dynamo, which was described some time 
In the Electrical World by Mr. A. Rothbert, and b sd 
Alimet in Z’ Electricion—extracts from which are to be found 
In the ELecrrican Review for December 25th, 1896, and 
January 22nd, 1897, respectively—is of considerable interest, 
48 It combines in one dynamo some of the principal advan- 


tages of the two units hitherto used for balancing a three- 
wire system of distribution. 

If the machine behaves as the writers make out, it should 
be very suitable for supplying the light load in a small three- 
wire station as well as balancing, for if the battery rape | 
were done by the help of a “ booster,” the whole station coul 
be run by one engine. Had this dynamo appeared, however, 
some years before the expiration of the Hopkinson three- 
wire patent, it is possible that it wou'd have met with a large 
demand from central station engineers employing that 
system; for, since Hopkinson claimed the employment of 
t or more conductora, in combination with two or more 
dynamos (evidently in series), the use of a single machine 
with a neutral brush, would very probably have avoided the 
royalties demanded by the owners of that import- 
ant patent. 

For such a machine to be entirely equivalent 
to two smaller dynamos, the following conditions 
should be fulfilled. 

I. Each side of the armature should be 
capable of independent adjustment from full 
load to no load, as well as 

II. To admit of the more heavily loaded 
side being of considerably higher pressure than 
the side with less load. This latter condition 
is essential for proper balancing, as it is not 
sufficient that each branch should have the same 
voltage, but be capable of giving different loads 
—as is mentio in one of the extracts re- 
ferred to above. If there is want of balance, 
; the more heavily loaded generator has to supply— 
in addition to the extra voltage lost in its own armature— 
the extra drop in the external circuit caused by the unequal 
loading. It must, therefore, work at higher pressure. 

III. The equivalent of two units should admit of one side 
being switched off and run on open circuit, then the E.M.F. 
of this side to be reversed, and finally coupled in parallel 
with the remaining side. If this could be done satisfactorily 
the balancing power of the machine would be doubled, and a 
smaller machine would be capable of dealing with a greater 
difference of load. 

IV. No coil on the armature should be overloaded, when 
either side of the machine alone is fully loaded, 7.¢., when 
dealing with a current in the neutral wire, equal to the 
maximum rated output of the dynamo on a_ balanced 
circuit. 


V. There should be no sparking at any of the brushes. 

It is interesting to see how far this new dynamo satisfies 
the above requirements. 

By connecting the windings of opposite poles in series, 
thus forming two independent magnetic circuits, conditions 
I. and II. are, I think, realised in M. Miiller’s machine, 
although there is no mention in the ag amy one side being 


run at little or no load, the other doing full duty. The 
objects of the experiments cited, seems rather to have been 
to show that the pressure of the two sides can be kept the 
same by adjusting the independent field windings, as the load 
increases equally on both sides; and to find the difference in 
the exciting currents producing this result. The constancy 
of pressure seems natural to expect under the conditions, as 
is Rs the difference between the exciting currents, which 
disparity of course shows the effect of armature reaction ; 
but, ieicing from diagrams 4 and 5, given in original papers 
(see ELECTRICAL REVIEW, page 96), and reproduced, one 
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would expect the contrary to that stated (and given in table 
of results), by M. Alimet, where he points out “that the 
itive excitation has to be increased with the output”; as 
rom the direction of the armature rotation, and the polarity 
of the field magnets, it is clear that the flux through the 
positive side of the armature is augmented instead of 
diminished by the armatare reaction. 

The armature described is of the ring type, but there is no 
reason why a drum should not be used in the same manner. 
Suppose then we have a riug or drum armature capable of 
delivering 200 amperes to the outer circuit, to be 
used in a balancing machine on M. Miillers plan. For 
it to fulfil requirement III., it means that the excitation 
of Ny Sq, say, is to be reduced until the current in the 
positive brush (2) falls to zero, then the switch in this 
circuit is opened and the exciting current of N, 8, switched 
cff. With this arrangement we would have two 
wound ples, and two unwound (or unexcited)—a field 
similar to that of the machine described by Prof. Elibu 
Thomson about a year and a half ago (and published in the 
REVIEW about that time) in which the armature reaction 
played su:h an important part in connection with the 
unwound poles. Suppose now, however, that the armature 
reaction in connection with these unexcited poles does not 
interfere very seriously with the load going out on the 
negative side through brush (0), and we excite N, 8, in the 
reverse direction, an arrangement of field is produced which 
makes Lrush (0) positive to brush (2), as well as to the 
negative bush (1). (It will -be noticed that this field is 
similar to that in fig. 5, only twisted through 90° counter 
clockwise). If now brushes (1) and (2) are metallically 


Fig. A. Fia. B. 


Fia. C. 


connected, we should be in a position to get double the 
current into the centre wire, both sides of the armature being 
then in parallel. See fig. A. If this operation could be 
yone through satisfactorily without altering the output from 
the loaded side, it should certainly enhance the value of the 
machine for central station work. 

Since the coils of an ordinary riog or drum armature, of a 
bipolar 200 ampere machine, are fully loaded with 100 
amperes, M. Mii'ler’s machine cannot, I think, fulfil con- 
dition 1V.; for to do co it is necessary that the armature 
should supply 200 amperes to the centre wire, without over- 
loading any coil, which is clearly impossible as all the centre 
wire current through one-quarter of the armature con- 
ductors in his arrangement. ‘fo remedy this, one would 
naturally suggest the use of ¢wo centre wire brushes, placed 
diametrically opposite on the commutator, as this would 
distribute the centre wire current more evenly; but a closer 
inspection will show, that if two brushes are used, the 
balancing property of the armature would be entirely 
removed, for it would then be impossible to produce a higher 
pressure on one side of the neutral-wire brushes than the 
other. These remarks ape to both ring and drum arma- 
tures alike, if used with M. Miiller’s arrangement of field 
windings. 

lf, however, we use a ring armature, and connect the field 


bobbins, n, and s,, in series, and independent of N, and s, 
which are also placed in ceries, it seems possible to use two 
neutral-wire brushes and at the same time to regulate the 
pressure and load on either side independently. (This 
regulation could not be effected if a drum armature were used 
instead of a ring). Jt should then be possible to have 
200 amperes flowing in the centre wire, without any coil 
<—es more than 100 amperes. See fig. B. 

t remains now to be seen if this last arrangement of field 
winding in connection with a ring armature and two centre 
wire brushes can fulfil condition III.; that is, admit of the 
positive and negative sides being changed from series to 
parallel, when one side is under load. To do this the excita- 
tion of N, 8,, cay (the positive side), must be gradually 
lowered, and the switch connected with brush (2) thrown, at 
the same time keeping the current in negative side constant 
—to do which, it looks as if the exciting current of N, s, 
would have to be continually increased, as that of N, 8, was 
diminished. The excitation of N, Ss, must then be reversed 
and gradually increased in the reversed direction, whilst the 
current round N, and s, is gradually reduced to its normal 
amount. (An arrangement of rheostats and switches could 
be designed, so that these several operations might be per- 
formed by turning one handle). We should then have a 
four-pole field, with consecutive poles, as shown in fig. (, 
which would allow of brusher (1) and (2) being coupled 
together, and a current of 400 amperes passed into the centre 
wire, and this, without overloading any portion of the arma- 
ture. 

Jf the above operations can be performed in practice, then 
III. LV. are successfully falfilled. 

We. learn from the papers referred to, that the brushes of 
the Frankfort machine behaved well for load differences in 
the ratio.of 1:2. So far, at least, condition V. has been 
realised, but for balancing purposes we should like to have 
sparkless commutation with greater inequalities of load, 
especially if the dynamo is small. In fact, this last require- 
ment is the most imposing, it being the criterion which must 
be applied to the proper fulfiment of the other conditions, 
as an experimental dynamo can be made to do almost any- 
thing, except stop 

From theoretical considerations it seems difficult to see 
why there is not at least some sparking at brash (2) say, 
when carrying 100 amperes, if brush (1) has been adjusted 
to commute 200 amperes sparklessly (that is with loads in 
the ratio of 1 : 2) provided brushes 1 and 2 are fixed dia- 
metrically on a common rocker. Of course, not having seen 
the original papers, 1 am unable to say if these details are 
mentioned ; but I should think condition, V., might be more 
easily realised if the brushes were fixed so as to be inde- 
pendently adjastable. It should be mentioned that these 
remarks apply equslly to the arrangement suggested above 
by me (and shown in fig. B) where a fourth brush is used. 
Also that the fourth brush and independent rockers, seem to 
increase the liability of local and useless currents flowing in 
the armature, under certain conditions; but experiment 
sbould best decide this point. 

With the direction of flux and rotation depicted in fig. 5, 
where brush (1) is negative, it seems to me that with a 
large load on the negative side, there should be some sparking 
at brash (0); for the pole-fringes on either side of this 
brush, are of the wrong sign to overcome the self-induction 
of the short-circuited coil. Of course, this brush would not 
need such a strong commuting field as the outside brushes 


(1) and (2), yet in the absence of any reversing influence one 


should expect sparking here, accompanied by a tendency to 
raise the Secieeinot the positive side. mit, however, the load is 
on the positive side, there should be no sparking at brush (0). 
This method of commuting a current by creating 4 
“neutral point” where the brush is to be placed, is of 
course not new. Sayers provided several such neutral points 
around the armature of his electro-plating dynamo years a0, 
for the purpose of collecting currents at different voltages. 
Bat the ingenious combination of three brushes with two 
independently controlled magnetic circuits, employed by M. 
Miiller, is, I think, of recent date. ke 
It should: be understood that most of the points raised in 
the above, do not apply to dynamos for separate three-wire 
ans where the centre wire current need not exceed a emall 
raction of the total—but to balancing machines, where there 
are several larger units working on the outside conductors. 
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MERCURY INTERRUPTER FOR INDUCTION 
COILS. 


SrxcE Prof. Réntgen’s splendid discovery, the induction coil 
has been required to lend its services for periods of much 
longer duration than has hitherto been the case, so that it 
becomes necessary to eliminate certain defects. 

In the type of interrupter generally known as the hammer 
interrupter, the surfaces in contact become heated to such a 
degree that they are welded together. The bobbin becomes 
heated, the material insulating the various spirals is melted, 
we get internal discharges, and, in a few minutes, the appa- 
ratus is rendered unfit for use. Moreover, it was to 
obviate these contingencies that Foucault designed his 
mercury “trembler,” which prevents the risk of acci- 
dental soldering. Practice has shown the undeniable advan- 
tages of this interrupter, which, besides its reliability of 
working, gives with the same coil much longer and 
better sustained sparks. Nevertheless, its rate of speed 
is less rapid than that of the hammer trembler, and 
the number of transmissions of current are in the same way 
greatly reduced. In photographic experiments with the 
Réntgen rays, it is desirable, when we are dealing with living 
subjects, to shorten the sittings as much as possible, and it 
seems probable that there would be an undeniable a 
in making the highest possible number of discharges in the 
unit of time; this question is, however, the subject of a 


DESCRIPTION OF PraTE. 
Mercury interrupter for induction coils:—a, cam; 8, oscillating lever; c, metal 


contact rod; p, cup containing mercury and alcoholised water; E, reservoir of 
water ; F, screw regulating the contact rod; G, screw regulating the course of 


the t rod; H, opp g spring; land 2, wires from the battery worki 
pad Rawr sae 8 and 4, wires going to the hammer of the coil and to its fi 


great deal of controversy, and various eminent scientists, 
among which we will quote M. Chappius, the learned Professor 
of Physics at the Ecole Centrale des Arts et Manufactures, 
maintain that it is desirable not to precipitate the action of 
the mercury interrupter. However this may be, and placing 
the question on another footing, we must admit that the 
Jimit of the variations of the mercury trembler is not very 
elastic, owing to the mass of mechanism; moreover, it is 
impossible to regulate at will the duration of the passage of 
the current ; in fact, as soon as the rod of platinum pene- 
trates into the mercury, it is at once attracted in the opposite 

tion; we may therefore assume that the periods of cor- 
tact and of interruption are to all intents equal. 

_{n the course of our researches on photography with the 
aid of the Réatgen rays, we found that it would be advan- 
tageous (1) to increase the number of of current in 
the unit of time; (2) in each passage to diminish the period 
of interruption corresponding to the extra current. 


In order to realise these conditions practically, we have 
had a on interrupter made by Messrs. Bazin & Leroy, 
the well-known instrument makers. We will briefly de- 
scribe it. 

An electro-motor (see fig.), worked by an independent 
battery,* gives a rapid rotatory movement to a central axle, 
on which a metal cam, A, of a particular form. This cam 
raises alternately a lever arm, B, to which is suspended the 
metal rod, c, which plunges into the cup of mercury, D, and 
gp the contacts and interruptions. By virtue of the 
orm of this‘cam, the duration of the contact is three- 
quarters of a period, that of the interruption being only 
one-quarter of a _ This proportion, which gives the 
maximum of e ny was adopted by us after many 
careful experiments. The cup which contains mercury 
and alcoholised water, is immersed in a little reservoir, 
E, filled with water, the object of which is to pre- 
vent heating during experiments of long duration. The 
contact rod is regulated at the extremity of the lever arm by 
means of a push, F. A special screw, G, and an opposing 
spring, H, the length of which is made to vary, enable the 
course of the lever to be regulated exactly. This interrupter, 
which is independent of the coil, is connected with it by 
means of two flexible wires, which are fixed at one end to 
the part that supports the hammer, and at the other to the 
contact belonging to the latter. It is necessary to remove 
the hammer, or to draw it back sufficiently. This apparatus, 
which is employed with various coils supplied by the best 
makers, and especially with those made by M. Ducretel, has 
enabled us to obtain excellent results from a radiographical 
point of view. The sparks are much better sustained 
and increase in a very appreciable proportion. The 
illumination of the Crookes globes is also much more 
brilliant, and the duration of the sitting is considerably 
shortened. 

For these various reasons we have thought it worth while 
to describe this little improvement in the apparatus employed 
in the application of a discovery where much still remains to 
be done.f—ALBERT LonvE (La Nature). 


ELECTRICAL ENGINEERING EDUCATION 


THE question of education, or ought we not rather to say 
teaching, in engineering subjects is a constant theme of dis- 
cussion. Naturally, Prof. Francis B. Crocker contends in 
the New York Electrical Engineer for the scholastic 
method, but he confuses the giving of instruction with 
the receiving of it, and calls it education, whereas 
education may be said to begin almost where instruction 
leaves off, Our professor calls the trouble which is so often 
experienced with technical graduates “breaking him in,” 
and fails to recognise that really the so-called breaking in is 
the beginning of education. The boasted education of 
Germany is, at best, only a sound and good system of in- 
struction, and is responsible for that pigheaded and priggish 
pee which is so offensively obtrusive a feature of the 
rman, and will ever be so until he has learned to distinguish 
between instruction and the broader thing we understand in 
England as education. The professor reviews the rapid rise 
of electrical engineering, and awards praise to what he calls 
the genius of some of the earlier men who took up 
electricity with little preparation, and succeeded better than 
if, as he puts it, they had received a mere education. Here 
again he confuses education with instruction, and fails to 
see that it was due to education that they did better than 
those who have since received mere instruction. Obviously 
instruction cannot be too fuil if it do not lead up to 
try, and it is hardly fair to carp unduly at the young 
student because he does not at-once grasp the difference 
between the college teaching and the processes of the schools. 
Prof. Crocker claims in a course of four years that a student 


* We might also employ any mechanical motor, provided that the 
speed can be made to vary sufficiently to produce the maximum effect. 

+ In the use of the ery great inconvenience is caused by 
the intermittent nature of the illumination of the bulb, which pro- 
duces a trembling very ing to the observer. By employing an 
interrupter like the one descri above, and giving it a very high 
speed, we arrive at a continuous lighting of the bulb. 
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has a thorough grounding in mathematics, physics, chemistry, 
&c., that he has a general training and possesses systematic 
methods of thinking, speaking, writing, and working, and a 
special and complete knowledge of electrical principles and 
applications, and all this knowledge could not be picked up 
in ten years outside of an educational institution. Obviously 
a well-instructed man is prepared for the later process of 
acquiring knowledge of things as they are. He is like a 
man who has bought a set of tools and needs only to learn 
how to use them, and in this respect he is at an advantage 
with the man who has only a forge and anvil and has to 
make his own tools. The latter may be left a long way in 
the rear and may never catch up, but if he be a man of 
ability he will often be a better man than his earlier 
instructed rival. 

“The professor considers that the electrical engineering 
profession affords as good a road to success as any other line 
of work, and generally there are more openings than men to 
fill them, and in any case even if the electrical profession 
became overcrowded the mental training would not be lost, 
but would prove, as will all information or study, a valuable 
preparation for any business or calling. ' 


NEW JOIST-BORING MACHINE. 


One of the greatest difficulties which exist at the present 
time in the wiring of buildings, and one which causes the 
wiremen trouble untold, in addition to a considerable loss of 
time, is the boring of overhead timbers and joists for the 


passage of wires. This trouble and loss of time is frequently 
80 great as to increase the cost of iestatation ‘by an 
appreciable percentage. An overhead joist-boring machine 

is handled by the Metropolitan Electric Company of 
Chicago seems to meet this need. The illustration, which 
we have reproduced from the Western Electrician, shows the 
manner of application. This machine will, it is said, do 
about of work a man can do without 
it, w uses the ordinary le b such as is 
customary with such work, At 


y for itself within two or three weeks’ time very easily, 

is tool bores a hole of any size, and straight through the 
joist, thus greatly facilitating the stringing of wires, as when 
the hole is straight it does not necessitate the bend of the wire 
at each joist, and also prevents the liability of insulating 
tubes dropping out of the holes, as,they frequently do when 
the holes are bored at an angle. The machine is also so 
constructed that it can be quickly adjusted to any width of 
space between the joists, and it allows the operator to stand 
in an easy, upright position, and does not require him to reach 
up over his head when using the machine. The bit, which 
is rigidly held in the chuck, can be easily removed when 
desired and a different sized bit inserted. The whole 
machine is substantially built for work, and there is nothing 
to get out of order about it. It is one that thoroughly 
commends itself to a workman. 


THE THEORY OF CONSTANT SPEED DIRECT 
CURRENT MOTORS. — 


By W. G. RHODES, M.8c., Royal Technical Institute, Salford. 


Ir is of great importance that motors required for certain 
classes of work should be wound go as to preserve a speed as 
nearly as possibly constant under widely varying loads. This 
requirement is more or less perfectly met by the ordinary shunt- 
wound motor to an extent which depends upon the resistance 
of its armature and the degree of magnetisation of its field 
magnets. 

It is possible, however, to compound motors so as to main- 
tain a constant speed under all loads, up to a certain limit. 
The object of this paper is to. investigate how this can be 


done. 

We shall first conduct our calculations, neglecting arma- 
ture reaction, and then correct for it in the final result. 

We suppose the motor to be driven from some source of 
constant E.M.F., , so that £ is the constant difference of 
potential maintained between the terminals of the motor. 

Let e = the counter E.M.F. of the motor; 

i = current through the armature of the motor ; 
v! = current through the shunt coils ; 
= resistance of the armature ; 
= resistance of the series windings ; 
= resistance of the shunt coils; 
number of turns in series coils ; 
number of turns in shunt coils ; 
torque on the armature ; 
speed of motor in revolutions per second ; 
reluctarce of magnetic circuit ; 
number of conductors on surface of armature ; 
total useful flux. . 

The foilowing equations then hold good :— 

The output of the motor = e i watts and also equals 
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therefore 
2Qanr=et (1) 
Also 
E>e+t(r+7) (2) 
(4) 
UR 
and 
E = 914), (5) 


Oar object is to establish a relation between m and 7 80 
that we have to eliminate ¢, i, and F from the above 


equations. 
_ Combining equations (3) and (4) we get 


+s' 7). (6) 
Again, multiplying (2) by é, and substituting the value of 


from (1), 
(7) 
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Also, substituting the value of ¢ given by (6) in equation (2) 
we get 


1 71 
®) 
us 
and, finally, by substitution of this value of ¢ in equation (7) 
we are led to the equation 


(its) 


10°R r+n) 


2 

lon +” +n) +041) ( 
This is the required relation between m and 7, and shows 

that if m is to be independent of +, that is, if the speed is to 
be independent of the load, the relation 

2rncs 

10°R 

mast be satisfied ; that is 


+r+7r=0 


10° R (r + 7;) 
2rnc (10) 


_ The negative sign shows that the series coils must be wound 

equation (10) is sati e 8 is. given ua- 

tion (9) which reduces to ? = 


1 41 


s=- 


10°R 
Neglecting the solution n = 0, we see that the speed is 
given by 
_ 
10° R 7! 


since by equation (5) BE = 7! 1, 


9 
Equating the values of ——- 


and (11), we are led to the simple result, 


8 r+r, 
=- + (12) 
That is (neglecting armature reaction), to compound a 
motor so that its speed shall be constant at all loads, the 
series coils must be wound so as to oppose the shunt coils, 
and the number of series turns must to the number of 
shunt turns the same ratio as the sum of the resistances of 
the geries coils and armature bear to the resistance of the 
shuat coils. 

This result is derived on the assumption that there is no 
armature reaction. 

It is known that the field of a direct current motor is 
strengthened by armature reaction, so that to make our 
formula as correct as possible we must increase the number of 
series turns to the extent necessary to counteract the effect of 
the current in the armature. This we can do approximately 
as follows:— 

Suppose that the brushes are set along the neutral line for 
sparkless raonning, and let » be the angle of lead. The 
number of turns tending to increase the excitation of the 
field magnets due to armature reaction will approximately be 
the number of armature conductors included at any instant 
Within an angle equal to 2. The total number of con- 
ductors round the armature is c, therefore the required in- 


erase in the number of turns is = o, \ being measured in 


given by equations (10) 


Equation (12) will, therefore, be more correctly written 
s=- + 2c) (18) 


and this may be taken as a working formula. 
When using a compound wound motor care must be taken 


that the load does not become excessive, otherwise the 
machine will suddenly stop. This may be seen as follows :— 

Eliminating ¢ between equations (1 and (2) we are led to 
a quadratic equation in 4, viz. : 


or 
Solving this for 7, we get 
2(r + 


The current, 1, must be real, therefore the expression under 
the equare root must be positive, or, in the limit, zero; that 
is, 

8anr(r+7,) SF, 


or 
tn) 

Equation (15) shows that if the torque exceeds the ex- 
pression there given the conditions of the problem are 
upset. This can only be if the motor comes to a standstill. 

On this happening there will be no counter E.M.F. and 
consequently nearly all the current will go through the series 
coils and armature, with che result that the polarity of the 
field magnets will be reversed. 


Equation (15) may be written in the form 
E? 
2anrs +n) H 
that is, the maximum output, p, of the motor is given by 
the «quation 
E 

This result is of interest, since it is similar to the expres- 
sion for the maximum output of an alternating current 
synchronous motor,* and to that for the maximum power 
which a battery of constant E.M.F.can give to an eternal 
circuit. 

Furthermore, the armature current corresponding to 
maximum output is from equation (14) given by 


E 
t= (17) 


which is half the current the motor would take if the arma- 
ture were at rest. : 
The corresponding value of the counter E.M.F. is given by 


E? 2(r+7) 

(18) 


Referring again to equations (11) and (12), we see that 
when a motor is compounded for a certain (constant) speed, 
it is not compounded for any other speed, so that if the 
speed is by any means varied, it will not maintain that speed 
constant under a variable load. The specification of a com- 
pound-wound motor should, therefore, contain the speed at 
which it is to be run. 


CurRENT CorRESPONDING TO MaxtmuM ELECTRICAL 
EFFICIENCY. 
The power supplied to the motor is Ei + £1’, and the 
Ei—?(r+ 7). 
. he electrical efficiency of the machine is therefore given 
_ 
(19) 


_ which is easily proved to be a maximum when 


(20) 


* Philosophical Magazine, July, 1895. W. G. Rhodes “On the 


Synchronous Motor.” 
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We may remark that the efficiency corresponding to maxi- 
mum output is equal to 


4(r+7) +2) 
1 
4(r. 
+ 7) 
an 1 


1. 
= —nearly, 


since the term is small, 


4 yl (r r,) 
Let us now illustrate the above theory by an example. 
Suppose that a compound-wound motor is designed fora 
maximum output of 10 kilowatts on a 100 volt circuit. Let 
its speed be 1,200 revolutions per minute, so that n = 20. 
By equation (18) the counter E.M.F. corresponding to 
maximum output is 50 volts. 
By (16) we get 
10,000 
40,000 


r+n= = 0 25 ohm, 


and then, by (17), 


‘= 200 amperes. 


The maximum torque is, by (15), given by 
10,000 
8a x 20 x O25 
= 79°5. 
The useful flux is, by (3), 
50 x 108 
20c 
= 8,906,250 
if we assume that c = 64. , 
Sappose, now, that «’ = 1 ampere ; then by (5) 


_9* = 100 ohms, 


therefore, by (12), 
1 


If s = 40 turns, then s' = 16,000. 
The reluctance is then found by (11) to be 


20 x 2m x 64 x 16,000 
sigs 10" 
= 0°0013, nearly. 


Again, the current corresponding to maximum electrical 


efficiency is, by (20), 

. 100 

= 19 amperes, nearly. 

The maximum efficiency is, by (19), 
_ 100 x 19 — 19? x 0:25 
100 x 19 + 100 

= 90°5 per cent. 


_ The counter E.M.F. corresponding to maximum efficiency 
is, by (2), 


e = 100 — 19 x 0-25 
= 95°25 volts, 


and the output, P, corresponding to maximum efficiency, is 
given by 
P = 95'25 x 19 watts 
= 1°81 kilowatts, nearly. 


The machine might, therefore, be used for a normal load of 
about 2 kilowatts. 
To determine the maximum commercial efficiency we 


the friction on the axle we will content ourselves with stating 
that the commercial efficiency is given by the expression 

Ei+E? 
which is a maximum when 


THE THEORY OF THE WIRING TABLE. 


Wrres are used to form an easy and direct path for the distribution 
of the electric current, as pipes are used for distributing gas or water 
to places at a distance from the source of supply. The sizes of pipes 
are determined upon the basis of the distance and the quantity of 
material sent through them. Wires, as well, must have some 
a size depending upon the circumstance governing different 
conditions. 

It is necessary to make calculations in order to ascertain the size of 
wire, and to shorten and to simplify this work of calculation wiring 
tables have been compiled. A wiring table gives at once the result 
in the commercial size of wire, and when the proper table is at hand 
uo meres or dividing, no figuring, no application of a formula is 
required. 

In all substances there exists some unknown obstruction to the 
flow of an electric current. The technical name given to this 
obstruction to the passage of an electric current is resistance. It is 
not known what causes this resistance, but by experiment the extent 
to which it exists in any substance can be ascertained and measured. 
It is known how in any substance the amount of resistance may be 
varied by altering the dimensions, also as to the amount of energy 
necessary to overcome any resistance. 

The theory of the wiring table is irae | one of proportioning 
resistances. The first point to be considered is how is the resistance 
varied in any substance? The law states that the resistance of any 
substance varies directly as its length and inversely as its cross- 
section. This law has been verified by experiment and is universally 
accepted as a law of nature. 

The resistance varies directly as the length of any given substance 
means that if the length of a wire is doubled the resistance is doubled, 
and three times the length means three times as much resistance. 
The resistance varies inversely as the area of cross-section means 
that if the area of a wire is doubled, that is, if there is just twice as 
— for a given length of wire, the resistance is decreased 
one-half. 

If the area is increased three times, the resistance is decreased to 
one-third, Ina wire of a given substance, if the length is doubled, 
and at the same time the area is doubled, the resistance remains the 
same; or if the length is increased to three times as great, and at the 
— time the area is increased three times, the resistance remains 

e same. 

From this a Re. to it can be seen 
how it is possible to vary the size of a wire so that-the resistance 
remains constant for any length, or how the resistance may be 
changed to suit any condition or circumstance. 

The next consideration is the action of the electric current. The 
pressure is measured in volts, and the rate of flow is measured in 
amperes. The volts are all used up in forcing the amperes against 
the resistance. ‘The resistance a it were all in the wire) would 
mean a total loss of the electrical energy, because the volts would be 
used in doing work from which no results were obtained. It is 
necessary, therefore, to make the resistance of the wire which con- 
ducts the current but a ee of the total resistance, the rest of 
the resistance of a circuit g that which exists in the lamps and 
the other devices or apparatus which convert the electrical energy 
into commercial forms, as light, power or heat. 

To so compile a table and calculate the sizes it is necessary to 
consider the relation which exists between the unit of resistance, the 
ohm; the unit of pressure, the volt; and the unit of current, the 
ampere. One ohm resistance requires the pressure of one volt to 
transmit one ampere. Two ohms require two volts to transmit one 
ampere. One volt will transmit but one-half an ampere over two 
ohms, and 100 volts will transmit 10 amperes over 10 ohms. 

This is Ohm’s law, which, when given in the form usually found in 
text books, is as follows: The rate of flow, or current, measured in 
amperes, is equal to the volts divided by the ohms, The volts are 
equal to the amperes multiplied by the ohme, and the ohms are equal 
to the volts divided by the current flow or am : 

Knowing the relation of resistance to the ion of currents and to 
the pressure, the next point to be considered is the substance used 
for the wires, and ascertain the amount of its resistance for a given 
length and size, to be used as a unit for making the calculation neces- 
sary in compiling the table. 

commercially and represents the best conductor 
for the transmission of the electric current. A dollar’s worth of 
copper will conduct a greater amount of electric current than any 


_ Other metal of equal value with the same loss of energy. 


In the illustrations following, copper will be the substance con- 
sidered, as the wiring tables used for ascertaining the size of wire are 
for copper wire. The units by which wire is measured are the 
circular mil and the foot. The circular mil is the area of a circle 


* Paper read before the Chicago Electrical Association, by Thomas 


require to know the no-load current. As this depends upon @. Grier. 
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whose diameter.is one one-thousandth of an inch. _ The foot is a unit. 
familiar to all. 

The unit of wire then would bea wire one foot long, the area of 
which is one circular mil, and the resistance of this unit of copper 
wire is between 10 ohms and 11 ohms, depending upon the tempera- 
ture of the wire. 

10°6 ohms may be assumed as the resistance which approximates 
clorely to the average at ordinary temperatures. Taking this as the 
basis for compiling a wiring table, it is known that to send an ampere 
through this unit of wire would require 10°6 volts. For, as stated in 
Ohm’s law, the volts must equal the ohms multiplied by the amperes. 
But in every-day problems the known quantities are the volts and 
amperes, and the calculation is to find wires of proper resistance to 
suit the conditions. 

The resistance, or the ohms, must equal the volts divided by the 
amperes. To solve this problem the volts are divided by the amperes, 
and we have the resistance. The resistance varies as the length and 
inversely as the area. It is the area of a wire which is desired, and 
one the resistance of which will cqual the resistance found by 
dividing, the volts by the amperes. The resistance of one foot of 
copper wire one circular mil in area equals 10°6 ohms. 

The resistance of any wire is equal to its length multiplied by 10°6 
and this divided by the area. Now it is known that the volts divided 
by the amperes equal the resistance, and the volts divided by the 
amperes are, therefore, equal to the length of the wire multiplied by 
106 and divided by tke area. 

In any problem of wiring we have the number of volts and 
amperes, also the distance the current is to be transmitted, and the 
only thing remaining to be found is the area. To find this, we mul- 
tiply 10°6 by twice the distance, or the total length of wire (in 
multiple arc work there is one outgoing wire and the return circuit, 
which makes the total length of wire double the distance), and 
multiply this by the amperes and divide the product by the volts 
used, which gives the area of the wire. 

The volts used are not the total volts of the system, but the volts 
lost in the wire. If the problem is given so many per cent. loss, it 
would mean a per cent. of the total number of volts. To illustrate: 
If the wire is to use up two per cent. of the pressure, and the voltage 
of the system was 50, then you would divide by two 7. cent. of 50, 
or one volt, or, if the pressure was 100 volts, you would divide by two 
per cent. of 100, or two. 

- In compiling a table, let it be assumed for a 50-volt system fora 
regular increase of distances of 10 feet, the following methcd is 


As it is necessary to multiply 10°6 by the (distance multiplied by 
two) in every instance, 21°2 is used instead, and the straight distance 
used. The whole resolves itself into the simple formula: 


212 x distance x amperes 
divided by volts lost | 


When these areas are found the commercial sizes of wire are 
inserted in the table which are nearest to the size found, but 
always larger, never smaller; that is, if the area found in the calcu- 
lation came between a 0 wire and a 00 wire, the 00 wire would be the 
size used in the table. 


= area of wire. 


CIRCULAR LINES OF FORCE. 


By H. C. HAYCRAFT, B.8e., A.LE.E. 


IN a recent discussion in these columns a co ndent of 
somewhat revolutionary tendencies, while med in apply- 
ing a torch to the foundations and superstructure of most of 
our well established ideas on electrical and magnetic matters, 
ventured inter alia to dispute the circular nature of the lines 
of force in a ring-shaped solenoid. Although the fact that 
the lines are circular should hardly require special demonstra- 
tion at this stage of our electrical knowledge, it can, of 
course, be easily demonstrated by the use of iron filings, a 
method which has deservedly maintained its place as a most 
valuable means of mapping out magnetic fields, since its 
employment by Faraday in the inimitable “ Experimental 
Researches.” 

The plate accompanying Faraday’s paper dealing with this 
method (Phil. Trans. 1852, p. 158) gives admirable repro- 
ductions of a number of the results obtained with fields 
produced both by currents and by magnets. The particular 


pursued: First, the per cent. losses ascertained, let it be .two 
cent, This, then, would be one volt. Then one ampere wi 
considered, first, as the total current flow, and the following calcula- 
tions would be made: 10°6 would be multiplied by 10 feet, and by 
two to get the length of the wire, and this multiplied by one ampere 
and the product divided by volts lost, or, in this case, by one, which 
would give us an area of 212 circular mils. This would be the size 
of a wire ne to allow one ampere to be transmitted 10 feet 
with one volt loss (or two per cent. of 50 volts). 

The next calculation would be for 20 feet distance, and as the 
Tesistance of the wire must remain the same, the area first found, 
namely, 212 circular mils, must be doubled as the distance has been 
doubled. For 30 feet to keep the resistance constant, the area is in- 
creased three times, and so on until the limit of the table, say 200 
feet, is reached, when the area will be increased 20 times, as: the 
length has been increased by that amount. 

Then the same method will be continued for 2 amperes; namely, 
multiplying by 10°6 by the distance, and by 2 to get the length of 
Wire, and this multiplied by amperes, and the whole divided by the 
velts lost. This is continued until the area for all the wires for each 
ths: cannes and for the various number of amperes has been 

rmine: 


case of the circular solenoid is not, however, included, and, 
so far as the writer can recollect, there is no illustration of 
this case in the text-book. In the recent edition of Prof. 
Ayrton’s “ Practical Electricity,” there are some excellent 
illustrations of iron filing curves, including those produced 
by a circular coil of the tangent galvanometer type, but here, 
again, this case, though of some practical importance, has 
escaped notice. 

The asoempenying illustrations show the apparatus used 
by the writer, and the result obtained. The ring consists of 
a solenoid of 4 inches diameter slipped over a split ring of 
white card of 4 inches internal and 7 inches external 
diameter, and secured about a central strengthening disc of 
wood. A current of from 10 to 15 amperes passed round 
the solenoid produces a field quite strong enough to show the 
iron filing curves with great distinctness, and a view of the 
field so mapped, taken with the camera inverted, is shown in 
fig. 2, the circular character of the lines being unmistakable. 

: E 


on 
E.* 
water 
f pipes _— 
of 
some 
ifferent 
size of 
wiring 
result 
t hand 
mula is 
to the 
to this : 
Itis | 
extent 
asured, 
nay be 
energy 
tioning 
istance 
of any 
cross- 
ersally 
yubled, 
uld be HEE oes 
ps and 
ary to | | 
ce, the 
t, the 
it one 
r two 
nnd in | 
red in 
ts are 
equal 
nd to | 
2 used 
given 
neces- 
luctor 
rth of 
n any | 
rar 
re are | 
e the 
1omas 
if 


3 


THE ELECTRICAL REVIEW. [vot 40. wo. 1,005, Fasnvany 26, 1807, 


The photograph was taken on a Cadett ordinary plate, using © 


three feet of magnesium ribbon at an average distance of 
30 inches with stop 16. 

The experiment is one that might usefully find a place in 
the first year laboratory, being of a simple, and, at the same 
time, decidedly instructive character. 


CORRESPONDENCE. 


Electricity y. “Compressed Air. 


I see Mr. Searing has fallen into the very common error 

am not the er of any machinery, but a large user 
it, and in that capacity I bare sought to know, and think I 
have succeeded, in understanding the merits of all systems 
of transmitting power. 

I am to-day using the endless running rope, hydraulic 
power, compressed air, and electricity, and in some cases I 
am using the petroleum engine in preference to transmission. 

I know no one who, for 44 years in which I have been 
mining, has done so much in testing every apparatus 
employed. 

All these systems have good points, and all have bad ones, 
and are suitable or unsuitable according to circumstances. 

So far from being what he calls an “ Air Man,” I last week 
got above 7,000 tons of ironstone by rock drills of my own 
design, actuated by electricity, and if the stone had been 
equally good in all parts of the mine, the quantity would 
have approached 10,000, one drill in an 8-hour shift having 
got, including short work on Saturday, 1,241 tons for the 
week, and drilled 476 holes, 4 feet to 5 feet 6 inchs deep. 
To show the fairness with which I treat these questions, 
although I have had the brake on one drill to test the H.P. 
I had in use, I have never attempted to get the useful effect 
compared with the indicated H.P. of the engine, simply 
because to try it on one drill would not be right, and to try 
it on six drills, which I have at one mine, would be practi- 


cally impossible; but as I read Mr. Searing’s letters, he 


stopped all his pumps but one, and allowed the leakage in all 
the pipes to go on, besides the loss incidental to the use of 
engine power in ‘excess of requirements. “The amount of 
water discharged was m by a weir at the end of the 
water discharge pipe on the surface.” This was of no use, 
as I have often proved, a weir should only be used where you 
have still water, as in a reservoir; in running water, you can 
make anything you like of it. The gallons were only 400 
(U.8.). Why not have made a cistern, about which 
there could be no dispute? 

The loss of effect froun using only tanks to cool the air, I 
have often proved, but prefer to give the facts supplied by 
Prof. Unwin. He says:—“ At Birmingham, although the 
com rs were well water-jacketed, and the pressure only 
45 lbs., the temperature of the ‘air delivered was 280° F.” 

Now, it is an easy matter with spray injection to maintain 
a temperature, or practically isoth compression not 
exceeding 80°. The loss of compressed air by leakage in a 
coal mine is beneficial rather than hurtful, but leakage of 
electricity may be fatal; so the former gets little attention, 
whilst the latter is rigorously ssc @ common 
difference in the useful effect. 

A. L. Steavenson. 


_ There is a letter by Mr. Lewis Searing in your last issue, 
in which my name is used rather frequently as an advocate 
of compressed air transmission. I am no special advocate 
of compressed air as against electricity. There is a field for 
both modes of transmission. At the same time one may 
fairly object to the very gross misrepresentations of the 
efficiency of compressed air transmission in Mr. Searing’s 
letter. If Mr. Searing has found an air plant having an 
efficiency of only 9 per cent., which is possible, it is onl 
because in that plant every rale of construction which sh 
have been observed was ed. ° 

Mr. Searing states that he has yet to find a man who will 
show records of a compressed air plant where the efficiency 
is anywhere near 50 per cent. I will commend to his atten- 


tion a yr ene compressed air installation which is 
nearer to him than to me, namely, that erected at the North 
Star mine, Grass Valley, California, by Mr. A. de Wint Foote, 
The compressors are driven by Pelton wheels, and the com- 
ressed air is used to drive hoisting and pumping machinery 
in the mine. Ina r Mr. Foote has been good enough 
to send me details of the efficiencies of all parts of the plant 
are given. I need not quote these, as they have been pub- 
lished in America. But two sentences from Mr. Foote’s 
paper will be the best answer to Mr. Searing’s challenge :— 
“The plain tale is this :—There is 304 theoretical horse 
power in the waterfall used at the power house, and the work 
actually accomplished at the mine amounts to 203 horse 
wer. 


“ After nearly three months’ working, the author believes 
the results obtained demonstrate the wisdom of having chosen 
air instead of electricity under the conditions.” 

Perhaps it is as well to add that Mr. Searing’s statement, 
that the efficiency of a compressed air transmission diminishes 
with elevation is as erroneous as his other statements about 


compressed air. 
W. C. Unwin. 
Kensington, February 22nd, 1897. 


On the Magnetisation Limit of Wrought-Iron. 

In the current number of the ExectricaL Review I 
observe a brief notice of Mr. W. R. King’s interesting ex- 
periments with a gigantic electro-magnet, in which it is 
stated that a record tractive force of about 400 lbs. per 
square inch was obtained. 

As the determination of the magnetisation limit of iron 
is of considerable importance, I should like, with your per- 
mission, to direct attention to some experiments made by me 
in this direction, and described in the Proceedings of the 
Royal Society, Vol. 50, 1891. 

y electro-magnet consisted of a cylinder of wrought-iron, 


_ 24 inches long and 3°5 inches diameter, mounted in a ver- 


tical position on a massive base of cast-iron. The free end 
of the magnet was surmounted by a cone of soft iron, 4 
inches high, and 3 inches diameter at the base, with the apex 
rounded to form a pole 0°1 inch diameter. The iron cylinder 
was wound with an insulated strand of copper wires 950 feet 
long and 0°15 inch diameter. 

The experiment to determine the magnetisation limit was 
made on a minute cylinder of annealed charcoal iron wire 
0°2 inch long, 0°05 inch diameter, and 3} grain in weight. 
The tractive force of this specimen of iron at 13° C., with 
40 amperes of current, was 0°75 lb., which is equal to 
381 Ibs. A ad square inch of section. 

That the magnetisation limit was virtually arrived at in 
this experiment wes shown by reducing the current to 20 
amperes, when the tractive force remained at 0°734 lb. = 
878 lbs. per square inch, or only 8 Ibs. less than the tractive 
force obtained with 40 amperes of current. 

On comparing the above results with those obtained by 
Mr. King, it will be evident that, after making allowance for 
small errors arising from differences in the method of experi- 
menting; the magnetisation limit of wrought-iron, as mea- 
sured by the force of traction directly, is within 400 lbs. per 
square inch of section. 

Henry Wilde. 


February 22nd, 1897. 


A Correction. 


In an article in the issue of the ExzcrricaL Review for 
December 25th, 1896, on “ The Validity of the Use of Sine 
Functions in Alternating Current Problems,” I referred the 
reader to papers by Drs. Bedell and Crehore. Dr. Bedell 
informs me that the paper in the Physical Review, to which 
my article draws particular attention, is due to himself and 
Dr. Boyd. There is a further erratum which needs correc- 


tion. Page 846, column 2, line 25, instead of sine curves of 


equal area, read: sine curves having the same virtual values. 
W. G. Rhodes. 
Since writing the above, I notice that Dr. Bedell has, in 4 


letter to the Execrricat Review for February 19th, drawn 
attention to the erratum relating to equivalent sine curves. 
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Micanite. 

Under your “Business Notices” appearing in your issue 
of last week, _ give publication to an extract of a com- 
munication which you have received from Mr. A. Norman, 
in which letter this gentleman would apparently discredit the 
veracity of the writer of the testimonial received by our 
friends the Mica Insulator —— from the Schenectady 
Railway Company. With every deference to the experience 
and knowledge of Mr. A. Norman, who styles himself a 

ractical armature winder, we can only repeat your editorial 
remarks that the letter which you were kind enough to 

blish in your valuable journal was merely a copy of a 
testimonial which was received quite unsolicited by our 
friends over sea. Feeling, however, that the matter of 
the insulation of electrical machinery is becoming more 
and more important eve day, and consequently that some 
definite and detailed reply should be forthcoming to Mr. 
Norman, we have written to America to ascertain whether 
there be any possibility of discrepancy or errors in the testi- 
monial received. 

In the meantime we would respectfully point out to your 
correspondent that micanite is in many cases furnaced before 
it is supplied, so that it is quite impossible either to burn it 
up or injure the cement with which it is manufactured. Mr. 
Norman evidently assumes that where heat is applied that 
the laminae of mica forming the micanite would fall apart ; 
we may tell him for his information that this is not the 
case; but since our material is now used extensively in the 
manufacture of armatures to most of the leading electrical 
concerns in Europe and America, we cannot say that his 
apparent ignorance upon these points speak for his experience 
as an armature winder. 


February 18th, 1897. 


Bergtheil & Young. 


Mordey’s Inductor Alternator. 


“X, Y.” thinks it quite easy to “design” an iron cored 
alternator for a small drop; I quite agree with him. A great 
many iron cored alternators have been designed for a small 
drop; but they have always had a large one. 

Perhaps if the designers, whose secrets are shared by 
“X. Y.,” were to design a machine to have a large drop, they 
might get one whose volts rose with the load. 

It is news to me that the large drop machines in general 
use were intended to be run on short circuit, and for that 
reason were given bad regulating qualities. I suspect this 
will also be news to their makers. 

The general opinion is that an alternator should be capable 
of standing any occasional accidental, or even intentional 
short circuit without injury; if it will do this, and at the 
same time be a good regulator, so much the better. 


W. M. Mordey. 
London, February 22nd, 1897. 


The Pioneer Enclosed Arc Lamp. 


On my arrival in London last week = attention was 
called to the correspondence on the “ Pioneer lamp,” 
ed “ Drake & Gorham,” in your issue of the 12th inst. 
The remarks in question were called forth by an article which 
appeared in your issue of the 5th inst. on the “ Marks 
oclosed Long Burning Arc Lamp,” generally known as the 
“ Pioneer,” 

From the statements of Messrs. Drake & Gorham it would 
appear as though the “ Pioneer enclosed arc lamp ” were not, 
a8 its name truly indicates, the original, but merely an imita- 
tion of another make advertised by them. 

As it is the intention of the Electric Arc Light Company, 
of New York, U.S.A., who own fundamental patents on the 
enclosed arc lamp on both sides of the Atlantic, to push the 
tale of these lamps on a large scale in Great Britain, I trust 
you will allow me to enter my protest against the statements 
of Messrs. Drake & Gorham, which, though undoubtedly 
made in good faith, are in many respects erroneous, and, in 
the main, misleading. 

The “Pioneer” lamp has been acknowledged over and 
over again to be the standard enclosed arc lamp in America, 
and is recommended above all others by the leading central 
stations and isolated plants in the United States. In this 


connection it may be said that in the largest isolated arc 
plant in the world, consisting of nearly one thousand enclosd 
arc lamps in a single installation, the “ Pioneer” is used 
exclusively. 

As to the historical references in their correspondence of 
February 12th, I would respectfully refer Messrs Drake and 
Gorham to past publications and particularly to the intrc- 
duction of a lecture delivered by me on January 20th, 1897, 
before the “ Société Internationale des Electriciens,” in Paris, 
on the subject of the “ Enclosed Arc Light.” 

As to patent rights, I think the less said by Messrs. Drake 
and Gorham about them the better, as at the proper time and 
in @ more ye gage place, should it be necessary, I shall 
have a good deal to say, which, for obvious reasons, it would 
be impolitic to state now. 

Owing to recent simplifications in the lamp mechanism 
and the introduction of labour saving machinery, the 
company will soon be in a position to supply the public with 
“ Pioneer” enclosed arc lamps at greatly reduced prices. 

Thanking you in advance for your courtesy and trusting 
that I may have the honour to address you more fully in the 


near future, 
L. B. Marks, M.M.E., 
Chief Electrician, 
The Electric Are Light Company, U.S.A. 
Savoy Hotel, London. 


February 24th, 1897. 


Electricity Suppiy at 230 Volts. 


I have to draw your attention to several inaccuracies in 
Mr. Gibbing’s pes before the Northern Society of Electrical 
Engineers. The 3-wire system was complete throughout the 
town of Bradford in August, 1894, with the exception of a 
portion amounting to some 900 yards, and not half the 
town, as stated. 

In regard to the wiring, “ many of the worst had to be re- 
wired before my advent.” This, presumably, refers to the five 
consumers taken over from the Smith Douglas Company about 
1891. Their premises were rewired, and made to comply with 
the rules before being connected to the Corporation’s supply. 
Neither before nor after that date was any rewiring effected 


to my knowledge. The wiring was exceptionally well looked 


after, and inspected from the first, as the contractors occasion- 
ally found to their cost, the practice being in every installa- 
tion to have one or two joints opened, in order to ascertain the 
soundness of the work before coupling to the supply. So 
pig was the insulation question guarded, that all meters 
were placed on stands efficiently insulated with porcelain 
insulators. 

Now, if the wiring had been so defective as is ingeniously 
set forth, how can it be explained that up to the time of my 
resignation there was not sufficient leakage on the entire 
system at maximum load to even redden the filament of an 
8-C.P. lamp coupled from either pole direct to earth? These 

henomenally excellent results for the first, and one of the 

rgest, provincial central stations running successfully since 
1889, were assuredly not obtained by the free use of cotton 
covered wire or other primitive accessories. 

The double carbon arc lamp referred to will be found sug- 
gested by me in your issue of January 18th, 1895. 

St. Pancras has been omitted from the list of high voltage 
examples. It may be of interest to state that the new works 
have , oa delivering into the distributing system at 440 volts 
between the outers, with consumers at 220 volts, very success- 
fully for the past 15 months. _ 


February 24th, 1897. 


Sydney Baynes. 


THIS YEAR'S MEETING OF THE BRITISH 
ASSOCIATION. 


Mr, A. B, Macattum gives the following information in New York 
Science regarding the 1897 B.A, meeting :— } 

The local preparations for the meeting of the British Association for 
the Advancement of Science to be held this year in Toronto, com- 
mencing Wednesday, August 18th, have now after a year's work on 
the part of the various local committees reached a very advanced 
stage. The finance committee have been promised $27,500 to meet 
the of the occasion. The sectional meetings are to take 
place in the buildings of the University of Toronto, which are cen- 
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trally situated, and which may be reached from all points of the 
city by means of the electric car system. As the university grounds 
are adjacent to the Queen’s Park, and in the residential portion of the 
city, this arrangement will thus be a most agreeable one for the 
visitors. The Presidental addresses and the evening lectures will be 
delivered in Massey Hall, which has been recently erected and is 
— of holding about 4,000 auditors. 

erhaps the most difficult of all the arrangements have been those 
pertaining to the matter of steamship and railway rates, but in these 
also very satisfactory progress may be reported. The British visitors 
will have reduced rates by the Canadian lines from Liverpool. The 
Canadian railways have made very important reductions to members 
of the Association who will travel in Canada between July 1st and 
September 30th. The Canadian Pacific Railway will give special 
rates also to members who wish to visit the North-west, British 
Columbia and the Pacific coast. A large numberof special excursions 
have been organised, some of them to take place during the meeting, 
others immediately after its close. They will last from two days to 
three weeks, and as the weather will be cool, no doubt these trips 
will be exceedingly pleasant forthe members. The retiring President 
is Lord Lister, President of the Royal Society. The President-elect 
is Sir John Evans, K.0.B., Treasurer of the Royal Society, who will 
deliver the Presidential Address on the evening of the opening day. 
The Council of the Association have chosen Presidents for the 
majority of the Sections. Those already appointed are:—Mathe- 
matics and Physics, Prof. A. R. Forsyth, M.A. D.8c., F.R.S.; 
Chemistry, Prof. William Ramsay, Ph.D., F.R.S.: Geology, G. M. 
Dawson, LL.D., F.R.S.; Zoology, Prof. Louis C. Miall, F.LS, 
F.R.S.; Economic Science and Btatistics, Prof. E. C. K. Gonner, 
M.A., F.8.8.; Anthropology, Prof. Sir William Turner, LL.D., 
D.C.L., F.R.S.; Physiology, Prof. Michael Foster, LL.D., Sec. B.S. ; 
Botany, Prof. H. Marshall Ward, D.Sc., F.R.S. Prof. James Dewar, 
LL.D., F.R.S., and Mr. J. Milne, F.R,S. (late Professor in the Imperial 
University of Tokyo) have been appointed to deliver the evening 
lectures. Amongst those who have promised to attend are Lord 
Kelvin, Lord Lister, Sir Henry Roscoe, F.R.8.; Sir Robert Ball, 
Profs. Viriamu Jones, LL.D., F.R.S.; G. Carey Foster, F.R.S.; 
J. 8. Burdon-Sanderson, LL.D., F.RS.; A. W. Riicker, Sec. R.S., 
J. R. Green, F.R.S.; F. O. Bower, F.R.S.; A.C. Haddon, D.Sc., C.: 
8. Sherrington, F.R.S.: A. H. Miers, F.RS.; W. A. Herdman, 
F.R.S.; 8. P. Thompson, F.R.8.; 8. H. Vines, F.R.S.; A. G. Vernon 
Harcourt, F.R.S.; C. Le-Neve Foster, F.R.S.; Mr. J. Scott Keltie, 
W. H. Preece, F.R.S.; W. H. Gaskell, F.R.S. 


BUSINESS NOTICES, &c 


Electrical Wares Exported. 


Weer Enpura Fes. 23np, 1896. | Wanx Enpina Fzs. 23rp, 1897. 


Albany. Teleg. mat. ... 374 0 | Alexandria... 
Algoa Bay 124 0 | Amsterdam - ... 45 0 
Amsterdam... «. 58 O| Antwerp. Teleg. mat. 30 0 
Brussels... . 594 Auckland 80 0 
Buenos Ayres ... +. 498 O| Bangkok. Teleg.mat.... 90 0 
Cape Town ... 1,236 | Bon.bay... oe 139 
Delagoa Bay ... ... 484 BuenosAyres. Teleg.mat 76 0 
East 1,126 0 | Calcutta soe: - 0 
Elec. motors 1,362 0 | Cape Town ... 484 0 
Flushing spe ses 0 | Copenhagen. Teleg. wi 10 0 
Gandia... 163 Darban. Teleg. mat.... 151 0 
Hamburg .. 81 East London .. .. 493 0” 
Malta... ..  ... 280 0 Gibraltar. Teleg.mat.... 650 0 
Melbourne 9399 | Gothenburg _... on 0 
Monte Video ... 20 | Hamburg. Teleg. mat. 290 0 
orovissisk .., OF Bong... 0 
eee eer 230 0 ras eee eee eee 71 0 

Port Chalmers... _... 1,012 0 | Madeira... ‘ae 
RioJaneiro ... ... 977 0 Passages 
Port Elizabeth ... 0 

Rangoon. Teleph. mat. 20 0 

Roeario .., 60 0 

Rio Janeiro. Teleg.mat. 350 0 

Teleg. mat... 15 0 

Sydney ... 1,246 0 


Vera Cruz at 
Yokohama ae ond 


Total £9,546 0 Total £6,863 0 


Bankruptcy Proceedings.—The London Gazette contains 
notice to the effect that the first meeting of creditors in re Charles L. 
Clark, electrical engineer (carrying on business as the Northern 
Counties Electric Construction Company), of Newton-le-Willows and 
Manchester, will be held on February 26th (to-day) at 2.30 p.m., at 
the offices of the Official Receiver, Byrom Street, Manchester, and the 

ublic examination will take place on March ist, at 11 a.m., at the 
urt House, Quay Street, Manchester. 


Elektrische Kraftiibe ng und 
Published by Julius Springer, Berlin. 


Barlow v. Tyndale.—In the Westminster County Court, 
on Thursday last week, before his Honour, Judge Lumley Smith, 
Q.C., the case of Barlow v. Tyndale was tried. The plaintiffs, elec. 
trical engineers, sought to recover £28 from the defendant, a house. 
holder, for electrical work done at the Army and Navy Mansions, 
8.W. There was no dispute as to the work having been done, but 
defendant alleged that the landlord was to pay for the wiring, and 
the switches were included, but plaintiffs said the switches were not 
fittings, and defendant should pay this claim. His Honour expressed 
the opinion that the switches were included in the wiring, and there 
was no implied contract on his part to pay for anything. Plaintiffs 
should have given the defendant notice that he would be held liable, 
Judgment was given for the defendant, with costs. 


Caught Napping.—We learn from the daily press that a 
labourer entered the premises of Mr. Wm. Cumby, stated to be an 
electrical engineer, at Wandsworth Common, and stole a good deal 
of jewellery and other property. After gathering bis booty together 
he made himself comfortable in an arm chair and commenced im- 
bibing the contents of a bottle of port. He was found asleep with 
the empty bottle before him, and was given in charge by the electrical 
engineer. 

Dissolution of Partnership.—Messrs. G. Griffith and 
G. W. Clarke (formerly trading as electrical and cycle engineers at 
84, Kirkdale, Sydenbam), have dissolved partnership by mutual assent 
as and from February Ist. 


Electrical Exhibition and Market.—Daring the first 
week in August (opening on the 2nd and closing on the 9th) there is 
to be held in the Agricultural Hall, Islington, a ‘“ Hardware, 
Machinery, Ironmongery, Inventions, Electrical and Allied Trades 
International Exhibition and Market,” the aim of which is not 
merely to afford an entertaining and educational show, but to con- 
stitute a market, a display for purposes of trade. The electrical por- 
tion of the exhibition will be under the management of Mr. W. E. 
Aylwin, an experienced director of such undertakings, with the cc- 

ration of Messrs. Dale & Reynolds, under whose management aseries 
of nineteen annual Brewers’ Exhibitions have been held with steadily 
increasing prosperity. The success of the forthcoming Electrical 
Exhibition appears, under these circumstances, to be assured, and 
manufacturers of fittings, domestic appliances, and such electrical 
goods as are stocked by the builders’ or domestic ironmonger, would 
pay find it worth while to exhibit. The office is at 27, Leaden- 

treet. 


‘For Sale.—Messrs. Brett, Watson Co., of Manchester, are 
prepared to give particulars of the plant, machinery, stock-in-trade, 
&c., of Whitaker, Pollitt & Co., electrical engineers, 18 and 20, Black- 
friars Street, Salford, which are being offered for sale by Mr. Arnold 
Watson, the trustee. See our “ Official Notices” for further details. 


Gas.—Gas explosions occurred at Morice Town, Devon- 

rt, on 19th inst., some buildings being wrecked. There was a large 

ole discovered in the gas main under the roadway. 

On 15th inst. a gas explosion occurred in electric light culverts 
opposite the Music Hall, Aberdeen. Two covers were blown high in 
— air, but fortunately no one was injured. The pavement was 

rn up. 

There was an explosion of gas on 22nd inst. at the Camberwell 
Provident Dispensary. A man was injured. 


HM.S.” Showrooms,—Messrs. H. M. Salmony & Oo., 
of Charing Cross Road, have now completed the equipment of their 
large showroom for electric light fittings. The first floor of their 
premises, forming a room over 60 feet in length, is entirely devoted to 
the display of a great variety of work in brass, copper and iron, most of 
the fittings being made to the special designs of the firm. Some 
samples of electroliers and brackets in French styles, but made in 
Engiand, are conspicuous. Novelties in plain and fancy glass shades 
are also shown adapted to every type of fitting, as well as the latest 
styles of shades in silk, beadwork, and other decorative material. 
The show is well worth inspection. 


Lists.—Messrs. Alex. Turnbull & Co., of Bishopbriggs, 
Glasgow, have sent us a list of their patent accessible feed check and 
retention valves with removable seating for steam boilers, also their 
“ Sine qua Non” janction and stop valves, which comprise safety and 
powerful opening and closing, and also removable free expansion 
seating. 

‘An filustrated list of cast-iron flange Pipes and connections has been 
sent to us by Messrs. John Shaw & Co., of Maryhill Ironworks, 


Glasgow. 

Messrs. Nalder Bros. and Thompson, of Queen Street, E.C., have 
issued a new price list of N.C.S. patented brass-cased ammeters and 
voltmeters, resistance frames, automatic cut-outs, &c. Various illus- 
trations are shown. 


Magnolia Metal—The Magnolia Anti-Friction Metal 
Company, of Great Britain, has sent us a 15-inch rule, which has 4 
metal edging—we suppose of magnolia metal. 

New Businesses.— Mr. Walter Scott, who has just 
relinquished his position as engineer in charge of Messrs. Crompton 
and .Co.’s London house wiring department, on that firm giving up 
this branch of their business, gave a dinner to some 70 of their 
London works’ staff at Queen’s Gate Hall, South Kensington, on 
Saturday last, to inaugurate his commencing business on his own 
account, Advantage was taken of the gathering to present Mr. Scott 
with an illuminated address and handsome cruet, subscribed for by 
Messrs. Crompton’s London works’ staff. The dinner was followed 
by a smoking concert. 

Messrs. Bros. have commenced business at 18, Fenchurch 
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Buildings, and Sugar Loaf Court, E.C., as manufacturers of electrical 
apparatus. The partners are G. H. Hale and F. H. Hale, and we 
understand they have had many years’ experience in electrical work. 


Platinum in Russia.—Some interesting statistics with 
to the production of platinum in Russia were recently pub- 
lished by the Russian Minister of Finance. Russia holds the first 
place in the world as a platinum producer, her annual output being 
40 times a8 great as that of all other countries combined. In 1880 
the amount produced was 2,946 kilogrammes, and this had increased 
by 4,413 kilogrammes in 1895. The turn out has, in fact, continually 
increased, the only exception being that the figures for 1895 were less 
than the 5,028 kilogrammes of 1894, owing to the wet weather pre- 
vailing during the summer. The rare metal platinum is exclusively 
found in the South Oural. The uses to which it can be applied fail 
to create any demand for it in Russia, and it is exported in its raw 
state to Germany, where it is manufactured. The price has been 
very high during the last few years, and at present the kilogramme 
costs £45. - Besides platinum, the much rarer metal, iridium, which 
is now extensively used, on account of its extreme hardness, in the 
mauufacture of gold pens, is found, but in very small quantities. Last 
year only 4°1 kilogrammes, and in 1894 very little more was found of 
the latter metal. 


Reconstruction.—For purposes of reconstruction the 
Crystal Electric Lamp Company, Limited, has resolved to-wind up 
voluntarily, Mr. H. 8. Deacon, St. Stephen’s Chambers, Telegraph 
Street, London, E.C., being appointed liquidator. 


Thetford Electric Light and Power Company.—As 
notified in our columns a week or two ago, the members of this com- 
pany resolved to wind up voluntarily. A petition was presented at 
the Norfolk County Court on Thursday last week, before Judge 
Addison, Q.C., by Mr. Wm. Jackson, of Knotingley, a shareholder to 
the extent of £1,750, for the appointment of a liquidator by the 
Court. The Judge said the members of the company had passed a 
resolution for their voluntary winding up, and this could only be in- 
terfered with by the Court upon the grounds that something in the 
company’s affairs required careful investigation. He could not find 
a suggestion of anything of the kind in the petition or the affi- 
davits. The petition failed, and would therefore be dismissed with 
costs. 


1896.—Mr. G. Braulik, of Upper Thames Street, E.C., 
states that business was very satisfactory in 1896, the general turn- 
over showing an increase of about 50 per cent. on the previous year. 
The arc lamp sales (Korting & Mathiesen) greatly increased, and over 
80,000 are now in use. The sales of their ‘“ London” incandescent 
lamps have been more than doubled during the year, and the increase 
of business has necessitated taking additional premises at Old Swan 
Lane. Showrooms are shortly to be opened. 


ELECTRIC. LIGHTING NOTES. 


Belfast.—The Borough Electrical Engineer has verbally 
rted to the Electric Committee on the visit he has paid to elec- 
tricity stations in Liverpool, Bradford, London, and Brighton, the 
chairman being with him at the two last-named. He is to pre- 
pare his report in writing. 

Blackburn.—A deputation of tradesmen waited upon 
the Gas Committee of the Corporation on Tuesday in reference to 
the charges made for the electric light, urging that a reduction should 
be made, coupled with an abolition of the meter rents. The Com- 
mittee promised to take the matter into consideration. 


Blackpool.—The Town Council has resolved that in 
cases where private electrical plants are installed, and where the 
corporation’s supply of electricity is used as a “stand by,” the fol- 
lowing shall be the terms upon which the supply shall be given:— 
For every unit of electricity which would be consumed in supplying 
the whole of the lamps and other electrical apparatus instalied in 
any such premises during one hour, the sum shall be £9 10s. per 
annum, and in addition for every unit consumed as recorded by 
meter, the sum of 2d. 


Bradford,—The Gas and Electricity Supply Committee 


will recommend the Council to extend the electricity supply to 
Heaton and Frizinghall, the cost being estimated at about £3,000. 


Bray.—Mr. George M. Harris, electrical engineer, Las 
teceived permission from the Commissioners to take one apprentice, 
and accept such fee as he might obtain, and he was also granted an 
increase of £47 a year in his salary. 


Bristol.—The Sanitary Authority has agreed to the ex- 
tension of the electricity mains to various specified streets of the 
city, involving the erection of about 200 more lamps. 

The Bristol Ward Ratepayers’ Association has resolved “ that in- 
formation be obtained as to the charge made for electric current in 
other towns and cities, and also as to where current is supplied both 
for purposes of lighting and for power.” 

Barton.—The New Street Baptist Chapel and Sunday 
School are to be wired for electric lighting at a cost of £170. Supply 
will be taken from the Corporation mains when they are laid in 
the Street. 

Chester.—The Electric Light Committee has decided, 
subject to the Council’s coufirmation, to extend the electric light 
mains to Brook Street and Frodsham Street. : 


-¢ 


_ Cardiffi—At last week’s meeting of the Electrical and 
Lighting Committee, Mr. N. Applebee, the electrical engineer, sub- 
mitted his report. At the end of 1895, Mr. _— stated, there 
was an equivalent of 9,330 8-C.P. lamps connected to the system, and 
at the end of 1896 there were 14,136, showing an increase of 4,806. 
The returns of the amount of current supplied were also satisfactory. 
The units sold in the two years were 175,078 in 1895 and 306,450 in 
1896, an increase of about 75 per cent. The current had been gene- 
rated by the original plant, which had a capacity of 440 kilowatts. 
When the additional plant which Messrs. Ferranti and others were 
supplying was completed, it would remedy the somewhat overloaded 
state of affairs, but he considered it necessary to point out to the 
committee that if the applications for the supply of current con- 
tinued to come in at the rate they had been doing in the past, the 
supply would be more than exhausted by the demand, and that, too, 
without allowing for any very large consumers, such as the new post 


office, or for electric traction purposes. The existing generating plant . 


comprised four sets—two to supply 5,630 8-C.P. lamps each, and two 
to supply 1,250 8-C.P. lamps each, so that, estimating one large set 
to be held in reserve (as it should be), 8,130 lamps could be alight at 
once. By the addition of the new plant 13,860 lamps could be alight 
at the same time, and reckoning the proportion at about 80 per cent., 
this would really mean a total of 17,000. A small committee was 
— to go into the matter and to visit some works near Man- 
ester to inspect certain plant in working order. 


Chislehurst.—The London Gazette last Friday contained 
a copy of the application being made to the Board of Trade by the 
Chislehurst Electric Supply Company for electric lighting powers. 


Colchester.—The Local Government Board has consented 
to the Town Council’s proposal to borrow £15,000 for electric light- 
ing. In regard to the ratepayers’ memorial against the scheme, the 
Board see no reason for withholding sanction. 


Colliery Lighting.—The Midland Coal, Coke, and Iron 
Company, Limited, Newcastle, Staffs., have installed another new 
electric lighting plant at their Podmore Hall Collieries, consisting of 
an Edison-Hopkinson shunt wound dynamo, giving an output of 350 
amperes at 160 volts. The installation comprises 250 32-C.P. lamps 
for lighting of screens, slack washer, workshops, &c., and 12 Crompton- 
Pochin arc lamps for general lighting of waggon roads. The work 
has been practically installed by Mr. Arthur E. Andrews, senior elec- 
trician to the company. 

Coventry.—The demand for electric light continues to 
rapidly increase. As soon as the present extension at the Corpora- 
tion Electrical Works has been carried out, it is probable that a still 
further extension of plant will be required. 


Douglas (1.0.M.).—A deputation from the Palace Com- 
pany waited upon the Town Council the other day, and after stating 
that the company proposed to double their electric lighting at an 
increased expenditure of £400 a year, sought to ascertain on what 
terms the Council would allow the Tramway and Electric Power 
Company to lay a cable to supply the palace and other buildings en 
route.—A long discussion took place on the best means of lighti 
the town, and the majority seemed of opinion that the time 
arrived when the question of adopting electric lighting should be 
seriously considered.—The Town Clerk was instructed to write to the 
Electric Power Company and the Gaslight Company, asking them to 
quote the prices at which they would undertake the public lighting 
undermentioned for 10 years :—(a) The Electric Lighting Company to 
provide 50 lamps of not less than 500 candles on the promenade ; 
(0) an alternative, upon the basis that the supply mains would be laid 
and maintained by tke Corporation; (c) the Gas Company to provide 
120 double-C Welsbach burners of 60 candles; and (d@) both com- 
a to quote for light equal to 60 candles in al{ Corporation 

terns, except those on the Promenade. 


Drumcondra and Clontarf—The Township Commis- 
sioners of these two places are to confer together to consider the 
question of lighting the townships by electric light. A joint scheme 
is suggested. 


Edinburgh.—In moving the reductions in the charges 
for current at Taesday’s Council meeting, Mr. Mackenzie said after 
the most successful first year’s working of any electric lighting 
station ever started in this country, the company began the current 
financial year with 452 customers, and what was equivalent to 57,690 
8-U.P. lamps. They were now within measurable distance of the end 
of the second year, and were able to estimate pretty nearly that on 
May 15th next they should begin the third year’s working with 
830 customers, having equal to 100,000 8-C.P. lamps joined on. 
The amount of light supplied during the current year shows an 
equally large increase, for while the number of Board of Trade units 
sold during 95/96 amounted to 888,335, the number of units sold 
during the current year ending May 15th next will amount to nearly, 
if not quite, 1,700,000—an increase of over 90 per cent. In 
regard to the financial results, they were equally successful. 
They. would not forget that the price was reduced as from 
May last as from 6d. to 5d. per unit, continuing the large dis- 
counts as formerly. Meter rents were abolished, and public lighting 
Their income would be about £26,100, which was £2,250 above their 
estimate; their total expenses would be £19,250, which was, even 
with their much larger output, £950 lees than the estimate, thus 
leaving the very handsome balance of £6,850 of income over expen- 
diture for the year, instead of £3,650, as estimated. That was the 
result of this year’s working, which the Council might take as practi- 
cally correct, though there were yet a few months of the year to run. 
It was estimated that in the coming year the total output would not 
be less than 2,550,000 Board of Trade units, that being 45 per cent. 
increase. It might be a good deal more; he thought hi it would 
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be more like 60 or 80 per cent. of increase. The total costs for 
2,550,000 units, including £16,135 as estimated by the Chamberlain 
for standing charges, the engineers put at £28,200. The total revenue 
they estimated at £32,120, counting the charge for private consumers 
at 4d. per unit with discounts, and the charge for public lighting at 
‘£16 per lamp, assuming that the number would be increased 80 or 90 
lamps during the year. They thus contemplated a balance of in- 
come over expenditure for the year, after the present very 
reduction in price, of £3,885, or, say, £4,000. It certainly 
would not be less; probab'y it would be £2,009) or £3,000 more. 
Regarding the public lighting, assuming that the council sanc- 
tioned an increase of 90 lamps for the year, and taking the numb2r 
sanctioned already at 500, they might expect an average of 545 
burning duriog the whole year, and for this they asked £16 per lamp, 
or a total of £8,720. For the up-keep of these 545 lamps they should 
have to expend £692 in carbons, £1,635 in trimmers’ wages, and on 
repairs and maintenance £200, a total of £2,527, leaving them £6,193 
for the current, sinking fund, interest, and management. The 
number of units required for the 515 lamps during the year was about 
900,000 ; for this the committee got a little under 171. per unit, 
£6,193 in all; while for the private lighting they got an average of 
about 34d. per unit, or, taking public and private fighting together, 
nearly 3d. per unit. This would show whether the electric lighting 
department was overcharging for street lighting. The reductions 


were unanimously agreed to. 


Prof. Kennedy is to be asked to report to the Corporation Com- 


‘mittee on the best means of introducing the electric light into 


Portobello. Information is to be obtained of the probable 


demand. 


Fort William,—The Court House and prison buildings 
have now been lighted by electricity by the Fort William Electric 
Lighting Company. 


Glasgow.—lIn reply to questions at the last meeting of 
the Corporation, it was stated by Mr. Maclay that the Electric Light- 
ing Committee had not only bzen considering, but had been nego- 
tiating for the erection of, new works—much larger works than 
they had at present—which would enable them at a somewhat early 
date to supply current sufficient for the wants of the city for many 
years to come. When the arrangements were complete, not a 
moment would be lost in erecting the new works, not at one 
point only, but at two or three points. They already had in the city 
two storage batteries, which, while they would not generate current, 
would enable the committee to make a considerable addition to the 
supply, = them to tide over the difficulty till the new works 
were erecte 


The Corporation has adopted the recommendation of Mr. Arnot, 
- ‘ata engineer, to supply new customers with current at 200 
volts. 


Gorseinon.—This district is now lighted by electricity, 
26 16-C.P. incandescent lamps being placed in the chief streets. Tne 
Electric Light Company has its expenses assured, we understand, by 
a number of local tradesmen. 


Hackney.—The Baths Committee of the Hackney Vestry 
want an assistant electrician for the public baths at 353. per we2k. 
Sze our “ Official Notices ” for further particulars. 


Hammersmith.—In November last the Vestry fixed the 
charges for current at 6d. per unit for 2 hours per day and 4d. per 
unit beyond. It has now decided to adopt an alternative system, 
making a fixed charge of 1s. 3d. per 8-C.P. lamp per quarter, and 24d. 
per unit for all current consumed, 

A staff is to be engaged for the generating station, at an estimated 


ecost of £25 per week. 


Hotel Lighting.—Messrs. Fippard & Cooper, of Bourne- 
mouth, are about to put down a plant for lighting Glasshayes Hotel, 
Lyndhurst, New Forest, with electricity. 


Huddersfield.—The electricity accounts presented to the 
Town Council meeting last week, for the year ended December 31st, 
showed a balance of income over expenditure of £434. 


Ilford.—The Ratepayers’ Association recently 
the District Council to take the necessary steps to secure the lighting 
of the district by electricity. When the matter came before the 
Council it was refsrred to the Lighting Committee to investigate and 
report. 


Kimberley (8. Africa).—The Town Council has adopted 
an electric lighting scheme for private houses and stores, at a cost of 
between £13,000 and £14,000. 


Kingston.—The Town Council has increased the salary 
of its borough electrical engineer (Mr. J. E. Edgcome) from £200 to 
£300, the same to include his duties as consulting engineer. We con- 
gratulate Mr. Edgcome on the recognition that he has at last received. 
There was opposition to the resolution, but the voting was 18 in favour, 
and four against. 


London.—We hear that Mr. F. J. Warden-Stevens has 
made an examination of the electric light ins‘allation at the Bishops- 
gate Institute, for the purpose of advising as to a means of reducing 
the annual cost, which is considered excessive. His report was before 
the Goveraors the other day. 


Llandrindod Wells.—The electric lighting operations are 
progressing. The cables are now being laid. 


. the City of Birmingham Tramways ow as lies between 


Liverpool.—aAt the meeting of the Lighting Committee, 
on the 19th inst., the electrical engineer reported that the equivalent 
numb3:r of 16-C.P. lights connected with the supply mains on January 
3lst_ was:—For private lighting, 49,491; for Corporation lighting, 
3,958 ; making a total of 53,449; being an increase of 959 on the 
month. The value of the electrical energy supplied during January 
was:—For private consumers, £6,503; for Corporation lighting, 
£234; making a total of £6,737; as against £5,401 for January, 1896, 
The value of the work executed by the manufacturing and fittings 
department during January was £524, compared with £468 in 
January, 1896. 

Marylebone,—The Electric Light Committee reports that 
it has not yet come t» a definite conclusion upon the subject of the 
Vestry lighting the parish by electricity, and recommends that the 
Paddington Vestry be informed that their proposition with respect 
to the lighting of Edgware Road cannot at present b3 entertained. 


Newport.—A new sub-station, which has been provided 
in the basement of the Town Hall, to provide for the incandescent 
lighting of business premises and private houses, was informally 
opened on Monday last week. The new sub-station has three trans- 
formers, reducing the current from 2,000 volts to one-tenth of that 
number; a high tension switchboard, mounted with the nece 
ares Season fuses and switches, and a low tension distributing switch- 


Norwich.—The price per unit has been reduced by 12} 
per cent. by the Norwich Electricity Company, Limited, ani the 
company 0: to arrange special terms for motors. 


Paris.—The Electric Light Committee held their second 
meeting last week at the Hotel de Ville, for the perpen of studying 
the proposals made by the different electric lighting companies 
—- the prolongation of their contracts. The companies are 
willing to consent to a reduction in the price of the light, but, says 
the Morning, they have not yet given a reply to the proposition made 
on behalf of the workmen for them to participate in the profits when 
they exceed 6 per cent. on the original capital, as well as for other 
benefits that the Municipal Council seeks to obtain for the men. 


Shoreditch.—The L.C.C. has sanctioned the Shoreditch 
Vestry electric lighting loans of £24,800 and £17,000. 


St. Pancras.—The Vestry has accepted various tenders, 
amounting to £8,240 odd, in connection with the extension of the 
electric light in various parts of the district. 


Stirling.—We understand that Prof. Kennedy, after 
visiting Stirling re electric lighting, considers that the proposal to 
utilise the Touch Water Works in connection with the scheme would 
not be practicable for several reasons. He questions whether sufi- 
cient water-power could be got all the year round, and raises other 
poiats of equal importance. His report will be submitted in due 
course. 

Winchester.—The Electric Lighting Committee has 
approved of the deed for transferring the provisional order from the 
Corporation to the new company, and it will be submitted to the whole 
Council next week. In the eventof the Council endorsing the report 
of the Committee, shares of the new company will be offered to the 
public. 

Whitechapel.—The peepuels of the County of London 
and Brush Company have already been referred to a committee, who 
are to confer with a representative of the company, but the Max- 
Saturn Electric Lighting Syndicate also have now sent in proposals, 
and these have likewise om referred to the Committee. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Birmingham, Wolverhampton, and District.—The 
B:rmingham, Wolverhampton and District Tramways Bill, which 
will, it is expected, be introduced into Parliament in the form in 
which it was originally deposited, seeks (says the Financial Times) 

wers to incorporate a new company, of which the first board of 
Soosteuh will comprise Sir Charles Rivera Wilson, the Earl of Suffolk 
and Berkshire, Sir Charles Fremantle, Mr. John Smith Raworth, 
Mr. Emile Garcke. Upon this company it is proposed to confer 

wers to acquire the undertakings of the Dudley and Stourbridge 
team Tramways Company, Limited, the Dudley and Wolverhampton 
Tramways Company, Limited, the Wolverhampton Tramways ew | 
pany, Limited, and a part or the whole of the system of the Sou 
Ssaffordshire Steam Tramways Company. In connection with these 
systems, it is proposed to construct over 18% miles of new lines, 
which, according to the deposited estimate of the engineer, will - 
£140,452, which includes £1,000 for the land and buildings requ 
for a generating station at Dadley Port. In addition to these exten- 
sions, Parliament will be asked to grant running powers to the com- 
pany over so much of the tramways of the South Staffordshire —_ 
pany as may not be transferred to them ; so much of the tramway: ‘a 
termination thereof in Handsworth and Colmore Row, Birmingham, 
and over the tramways of the Birmingham and Midland wr 
Company, Limited. The share capital proposed to be raised by “4 
company for this scheme is £799,000, with power to borrow on mo 
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gage a further sum of £199,750. The capital will be divided into £10 
shares, with power to divide them into “ preferred half shares,” and 
“ deferred half shares.” 

The Wolverhampton Council had the company’s proposals before 
them last week, and decided that as the promoters had failed to agree 
to the Tramway Committce’s terms, they could not give their consent 
to the Bill. e General P; Committee of the Dudley Council 
have consented to the Bill, subject to certain modifications. 


Brihent-— We that the Brisbane Tramways Com- 
have made ly progress with the buildings in Countess 
Btrvet, which are to be a for the business offices, car sheds, and 
power station in connection with the lines they are now equipping 
for electricity. The Brisbane Courier gives the following par- 
ticulars:—The building to accommodate the engines and dynamcs is 
being built of brick, is stoutly founded, and when completed will be 
a substantial and massive structure. Three engines capable of 
working up to 450 H.P. each will be erected, and space is being re- 
tained for a fourth. Similar provision is to be made for dynamos, 
and great care is being bestowed on the preparation of concrete beds 
for this machinery. The plant which the company intends putting in 
is by far the largest in Australasia. At the rear of the power station 
a shed, designed to accommodate the cars, stands partly erected. The 
trams will be run in here off the tracks on to rails built on piers, so 
that operators may easily get beneath them should repairs be required 
tothe machinery. This building is very commodious, and should 
admit pretty well all the cars in the city. Other buildings of a 
similar character will, however, be erected in other parts of Brisbane. 
The public and private offices of the company are very roomy. The 
bulk of the machinery of the plant has been delivered in Brisbane, 
and several of the heavier of the engines and dynamos have 
been carried to the grounds. “It is understood that the laying of 
new tracks will be supervised by an officer of the company, who is 
coming from America specifically for that purpose.” 


Caleutta.—The Calcutta electric tramway scheme still 
hangs fire. The proposals of the General Committee of the Muni- 
cipal Commissioners, to accept Messrs. Kilburn’s scheme, have several 
times been referred back, and a committee was last month appointed 
to thoroughly investigate the question of mechanical traction for 
Calcutta. It is also stated that Messrs. Kilburn have now withdrawn 
their offer to relay the lines and equip them electrically. 


Cardiff.—A deputation from the Tramways Committee 
is to visit some works in Lancashire, for the purpose of inspecting 
the model of a tramway worked by electricity, with a view to intro- 
ducing electric traction into Cardiff. 

The special committee appointed by the County Council to 
consider the advisability of establishing a system of electric tram- 
ways in pens pate of the borough met for the first time on 17th 
inst., and several routes were mentioned as desirable. 


Douglas (1.0.M.),—The Highways Committee has before 
it an application from the Douglas Head Electric Tramway for leave 
to extend the line along the inner side of the Head to the Castle- 
town Road, and thence by the bridge and quay to the Victoria Pier. 


Dover.—Messrs. Dick, Kerr & Co., Limited, of 101, 
Leadenhall Street, London, and Britannia Engineering Works, 
Kilmarnock, have inaugurated their new electrical traction depart- 
ment by securing the contract for the electrical equipment of the 
Dover Corporation tramways. The following is a list of the tenders 
which were sent in for the electrical equipment, Mr. Sellon’s (the 
consulting engineer) estimate being £11,000 :— 


£ 8. 
Brush Electrical Engineering Company ... 13,679 5 
Siemens Bros. ... 12,482 8 O 
Dick, Kerr & Co. (accepted) ove 8,040 00 
Westinghouse Electric Company .. .. 11,718 5 0 


Isle of Man.—It is stated that the Isle of Man Tram- 
ways and Electric Power Company intend to apply at the Tynwald 
Court for a Bill to empower them to extend their electric system 
from their Laxey terminus to Ramsey. For this large extension new 
capital will be required. 

Leeds,—We understand that satisfactory progress is being 
made with the electric tramway from Kirkstall to Roundhay. The 
rap Sub-Committee its usual monthly inspection on the 

inst. 


North Staffordshire.—On 18th inst. the Light Railway 
Commissioners held an inq: at the Newcastle-under-Lyme Town 
Hall into the application of the British Electric Traction Company 
for an order to authorise the oo Potteries Light Railways. The 
Commissioners were the Earl of Jersey, Colonel Boughey, and Mr. 
Fitzgerald, the secretary of the Commissioners being Mr. Bret Inze. 
Mr. Sydney Morse (London) opened the case for the promoters, and 
pointed out that the scheme was a very im t one, and had re- 
ceived a great deal of local support from the various authorities of 
that very populous district. The gauge was a 4-foot one, this being 
fixed by reason of the fact that the other similar tramway lines were 
upon that gauge, and it was desirable that the gauges should be iden- 
tical. They asked for power to use animal, electric, or other mecha- 
nical powers ; but it was A net seer to work the system by the elec- 
trical overhead system. The result of the construction of these light 
tailways would be that there would be a continuous service of trams 
or light railways between Blyth Bridge and Fenton on the south, and 
Goldenhill on the north, with branches at Newcastle, Stoke, Ches- 
terton and Silverdale. Mr. Morse first called Mr. George C. Kent, 
Town Clerk of Longton, who gave evidence strongly in support of 
the lines from Blyth Bridge and from Trentham to Longton, which 


had been unanimously approved by the Longton C tion. Mr. 
8. Sellon, engineer, was the next witness, and gave evidence at great 
length. He was questioned by Mr. Godfrey as to tte application of 
the promoters for compulsory ot powers over the existing North 
Staffordshire Tramways Company’s lines. He admitted that these 
lines were practically extensions of the North Staffordshire Tram- 
ways Company. It had been understood that the latter company 
should have something to say as to the management of these lines, 
and what they were prepared to do under the order. They could not 
obtain compulsory powers under a provisional order under the Tram- 
ways Bill, but could do so under the new Light Railways Act. 
Lord Jersey announced that the Commissioners would not give com- 
pulsory running powers, but wculd not object to any agreemert 
cael at between the promoters and the North Staffordshire Tram- 
ways Company. Mr. Emile Garcke, managing director of the pro- 
moting company, having given evidence, Mr. Blakiston said he did 
not appear as an opponent of the echeme, but the Staffordshire 
County Council desired to see that the cost of the maintenance of 
the roads was not increased, and that tke safety of the public on the 
roads was not interfered with. He pressed the necessity of kerbing 
and channelling on one side of the road, even in rural roads, where 
such lines went. Lord Jersey thought this a rather extreme demand. 
Mr. Morse said if that were insisted upon, he was afraid the pro- 
moters would have to withdraw their scheme. This was the last 
straw which would break the camel’s back. Lord Jersey said he 
should require extraordinary evidence to induce him to think it neces- 
sary to kerb and channel the roads in rural districts, or to call upon 
todo so. Mr. Fitzgerald expressed his agreement with 
Lord Jersey in this matter. In replying on the case, Mr. Morse 
pointed out that of the 15 local and road authorities affected, not ore 
now opposed the scheme of the promoters. Lord Jersey said the 
Commissioners were unanimously of opinion that the order should 
goon. He need hardly point out that a good many clauses had to be 
settled and drawn up. It must be dependent upon those clauses 
being satisfactorily drafted and meeting the approval of the different 
parties. Mr. Morse said he did not anticipate any substantial diffi- 
culty now that they had got the principles admitted between them. 
If they got intoany difficulty, might they ask for his Lordship’s good 
pes Lord Jersey: We will do our best to bring the parties 
er. 

At the meeting of the North Staffordshire Tramways Company, 
held in London on Tuesday, the chairman stated that a large 
amount of material for the electrical equipment of the line was 
ready, and they hoped if the negotiations could be brought to a 
pape worn conclusion, the line would be electrically equipped within 
a sho e. 


Roumania,—lIt is stated by a financial contemporary 
that the Town Council of Jassy intends to float a loan of 5,000,00) 
francs for the electric lighting and tramways of the town. 


Speed of Electric Cars.—In consequence of the many 
complaints which have been. made abont excessive speed on the 
Dublin electric tramways, and particularly the complaint of the 
Dublin, Wicklow, and Wexford Railway that the speed of the Dublin 
United Tramways between Dublin and Dalkey was excessive, a Board 
of Trade inquiry was held the other day at the offices of the tramway 
company. The railway ee | declared that sometimes the speed of 
the cars was 12, 14, and 15, and once 19 miles an hour. Evidence 
was given by witnesses on both sides, some showing that the speed 
did not exceed eight miles an hour, others saying that they had 
witnessed the cars going at much higher speeds. A great deal of 
evidence was produced by the various parties interested, and the 
inquiry closed. 


Torquay.—A scheme has been propounded for establish- 
ing an electric tramway between Torquay and Paignton. Messrs. 
Massingham & Mann, electrical engineers, and a legal firm, have the 
matter in hand, and it is currently reported that a syndicate is about 
to be formed with a view to obtaining the necessary powers and 

ing out the scheme. It is proposed to construct a tram line 
from the Strand along the Torbay Road to het a and eventually to 
connect Tor Station and the Strand by a similar line. 


Tramway Financing.—The Financial News says that 
the Banque Frangaise de l’Afrique du Sud intends, it is rumoured on 
the Paris Bourse, to amalgamate with a Paris establishment. This 
bank has participated already with the Comptoir National in the re- 
construction of the Compagnie Générale de Traction, founded espe- 
‘cially for the purpose of establishing electric tramways. he 
company, the capital of which amounts to 17,5C0,000f., in 175,000 
1,000f. shares, is connected with the working of already existing 
lines, and has concessions for several towns in France and abroad, 
amongst the latter Alexandria. : 


TELEGRAPH AND TELEPHONE NOTES. 


A Cable Map.— What would have been a very useful map 
had it had — technical supervision before issue, has just been 
issued by Mr. Henry Sell. Its object, so far as can be learned from 
@ map containing many errors and omissions, is to show how to travel 
or cable to any part of the British Empire. It is dated 1897. 


Explosion on a Cable Ship.—The Pouyer Quertier 
put into New York on February 9th for repairs which were said to be 
necessitated by the bursting of a boiler, causing the death of one 
fireman and injuries of a more or less serious nature to several others, 
including an engineer. 
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Brisbane Telephone Service.—We stated quite recently 
that Mr. John Hesketh was to report on the telephone service of 
Melbourne. We also now observe sacl the Brisbane Courier that he 
has given special attention to the Brisbane telephone system and 
upon his recommendation the underground metallic circuit system 
is to be adopted, and the necessary material ordered. Last year 
out of a total of 3,519 faults, 2,858 were instrument faults. The 
instruments hitherto used have been of a variety of types and 

terns, and bave all been the property of the subscribers, they 

ving purchased them from 1 alers. This the Postmaster- 


General has decided to alter. In future all instruments will be 


supplied by the d ment, and therefore the responsibility of the 
whole system will be theirs. Local dealers may consider themselves 
aggrieved, but it is urged in reply that the fault has been in 
—— them to interfere in the past—not in preventing them in 

e fature. We understand that the instruments ordered from home 
are of the English Hunnings type. The rates will be £6 per 
annum for the first half-mile, and 35s. for every additional half- 
mile, including wire and instrument. ‘The rates for call office 
communication have been reduced to 3d. for three minutes, and 
a system of telephonograms introduced. Trunk lines are contem- 
plated between any two towns possessing exchanges. 


New Switchboard.—On February 18th a public trial 
took place at the works of Messrs. Pullin & Shore, electrical engineers, 
Bolton, of a new telephone switchboard, of which Mr. Shore is the 
inventor. A feature of the invention is that the use of cord attach- 


_ ments is entirely dispensed with. 


River Plate Telegraphs.—The Financial News com- 
missioner at Monte Video, wiring on the 19th inst., said: —‘‘ The 
trouble between the River Plate eg Company and the 
Argentine Government is not yet settled. e company now states 
that it will institute immediate proceedings against the Argentine 
Government for what it considers to be an unwarrantable interference 
with its operations. Heavy damages will be claimed, as the office 
has now been closed for some time by order of the Government.” This 
trouble between the South American cable companies and the Govern- 


" ments of South American States appears, says our contemporary, to 


have had its origin in the following manner:—The Western Brazilian 
Company has been enjoying a monopoly of telegraph communication 
on the coast of Brazil, the concession running until 1913. This tele- 
ph line is connected with the city of Buenos Ayres by lines operated 
y the River Plate Telegraph Company of Monte Video. In order to 
urope, an overcharge 0 . in gold per word has imposed on 
telegrams vid Galveston to Brazil since the year 1892. Representa- 
tions to the different Governments concerned produced no effect until 
last June, when the Argentine Government ordered the River Plate 
Telegraph Company to stop collecting this overcharge in a 
territory. Protests and p of arrangement followed, all tend- 
ing to prevent the interference of ina, until October, when the 
Government of Argentina gave the River Plate Telegraph Company 
24 hours in which to comply with its decrees. The Governor sent 
a representative to the office of the River Plate Telegraph Company 
to prove that violation was being insisted upon, and at 3 o’clock 
stopped the service here because of the alleged evidence of insubordi- 
nation. Since then the River Plate Telegraph Company has inquired 
of the Government concerning the terms under which the reopening 
cf its office would be permitted, and the Government has replied that 
only on unconditional surrender without any reserve, expressed or 
implied, would the company be allowed to continue its business. 


River Plate Telephones.—According to a River Plate 
exchange the United River Plate Telephone Company has completed 
its metallic circuits to the Gran Dock at Ensenada. The company 
has also opened a branch office at San Martin, and metallic circuits with 
transformers have been erected between the central office and the new 
exchange. All the instruments are fitted with Delville microphones. 


Telegraph Rates to India,—The Report of the Indo- 
European Telegraph Department for the it year shows very 
satisfactory financial results. Our readers will remember that it is 
this Government Department which controls the lines from India 
through the Persian Gulf, and as far as Teheran, where the landlines 
of the Indo-European Telegraph Company are met; by means of 
which messages from India are carried to Europe, thus forming an 
alternative route to the cables of the Eastern Telegraph Company. 
We do not take into consideration the Turkish route which is so 


- frequently interrupted, having been useless for 111 days last year. 


The earnings of the Indo-European Government Telegraphs for the 
last year amounted to Rs.1,670,081, being an increase of Rs.99,661 as 
compared with 1894-95. The expenditure amounted to Rs.817,450, 
being a decrease of Rs.9,447. The profit accruing is therefore 
Rs.852,631, as against _Rs.743,523 io the previous year. The steady 
growth of profit during the past five years is shown by the fact that 
in the year 1891-92 the net earnings only realised Rs.162,034. The 
dividend on the capital was nearly 74 per cent., and the 
secretary of the Public Works Department, in reviewing the report, 
pertinently observes that when the profits are so large, the question 
of reducing the rate for messages deserves renewed consideration. 
The representatives of the Indian Government advocated such a 
reduction at the International Telegraph Conference at Buda-Pesth 
last year, and they were backed by the British delegates. Strong 
opposition was, however, raised by the Eastern and Indo-European 
Companies, and for the present the matter remains in abeyance, but 
the department intends to bring it forward again. We trust that 
their efforts will be successful, for the present rates press heavily upon 
commercial men in India. It is worth noting, though, that the 
Pacific Cable Commission has at last reported in favour of a speedy 


completion of the proposed trans-Pacific cable from Vancouver to 
Australia. When this cable is laid, it may have some effect upon the 

yments now made under the agreement relating to the Australasian 

essage Fund. As the Indo-European Government Department are 
satisfied to forego a portion of the profit they are ing for the 
advantage of the Indian public, it is to be hoped that they will 
bs ultimately successful in persuading the Eastern Telegraph Com- 


_ pany and their friends, the Indo-European Telegraph Company, to 


agree to the reasonable demands which are being made for a reduction 
of the rate to India. 


Telegraphic Communication with the West Indies.— 
The following isa copy of a memorial from the Board cf Trade, 
Halifax, N.S., to the Government of the Dominion of Canada, dated 
February, 1897 :—‘‘ The Board of Trade of the city of Halifax, Nova 
Scotia, representing mercantile interests in the community, beg to 
submit a memorial to the Government on better telegraphic commu- 


‘nication between Canada and the West India Islands. The necessity 


of immediate action in this great question is very urgent. Your 
memorialists are of the opinion that the present cable communication 
is unsuited for the full development and proper direction of the 
resources of Canada. Itis possible that the trade will revive between 
the West Indies and Canada, in view of Imperial assistance to the 
West India planter. One great means of erating this trade, and 
of binding the Colonies together, is within the reach of the Dominion 
and Imperial Governments. It is the extension of the existing cable 
to Bermuda. We would respectfully urge that the Government 
render every assistance to the Halifax and Bermudas Cable Company, 
Limited, who will undertake, with the necessary assistance, the ex- 
tension of its cable from Bermuda to the other West India Islands, 
At the same time giving the mercantile community and others the 
advantages of a much cheaper and more direct telegraphic communi- 
cation than now exists. 


Telegraphic Interruptions and Repairs :— 
wn, 


CaBLES. Do Repaired. 
Brest-8t. Pierre (Anglo, 1869) April 6th,1895 ... see 
West Indies— 

Puerto Plata-Martinique Dec. 19th, 1895 ... sas 
St. Croix-Trinidad Nov. 80th, 1896... 
Grenada-Trinidad Feb. 4th, 1897 ... 
Jamaica-Colon ... ... Feb. 6th, 1897 .... 


Delay to Trinidad and Demarara 12 to 15 hours. 
Amazon Company’s cable— 


Parintins-Itacatiara ... May 5th, 1896 ... es 
Obidos-Parintins Dec. 7th, 1896 ... 
Hong Kong-Macao ... «. Jan. 5th, 1897 ... ose 
Pernambuco-Ceara ... Feb. 4th, 1897 ... 
Assab-Massowah ... Feb. 20th, 1897 ... 
Telegrams are forwarded by boat. 
LanDLINEs. 

Trans-Continental line be- 
yond Magol March 12th, 1896 
pe Salisbury-Umtali eee illa eee July 11th, 1896 eee eee 

- 

} duly 4th, 1896... 


The New French Trans-Atlantic Cable.—The con- 
struction of the cable which La Compagnie Francaise des Ciibles 
Télégraphiques has undertaken to lay between Brest and New York 
under a contract with the French Government, is being rapidly 
pushed forward. The core is being made at Bezons and sent on to 
the works at Calais, where the sheathing is effected. We understand 
that the core will be of about the same dimensions as that used in the 


‘last Anglo-American cable, viz , 650 lbs. of nee wire and 400 lbs. of 


gutta-percha insulation per nautical mile. The total length of the 
cable when laid is expected to be about 3,250 miles, and the total 
weight is estimated at nearly 11,000 tons. This, when completed, 
will be the longest submarine cable yet laid, and will be only about 
200 miles less in length than the proposed cable in the Pacific from 
Vancouver to Fanning Island, which has been the subject of so much 
adverse criticism in certain quarters. The depth of water through 
which the French cable will have to pass will be greater in places 
than that portion of the Pacific line above referred to. It is hoped 
that Brest and Cape Cod will be directly united by the new cable in 
the course of the coming summer, and this cable, which will form an 
alternative to that recently acquired by the French Company, may be 
expected to have a carrying capacity of about 18 words per minute. 
Under the terms of their contract with the F:ench Government, the 
French cable company receive an annual subsidy of £32,000 for a 
iod of 30 years, and, pending the duration of the agreement, the 
rench Department of Posts and Telegraphs undertakes to give 
reference to the new company for all telegrams of which the sender 
failed to designate the “ via,” and, on the other hand, the company 
will (in default of another “‘ via”) pass over its own lines all messages 
collected by it at all points served by its cables and addressed to 
Europe, or passing over the European system. By this arrangement 
the French Government will benefit by the traffic thus secured for its 
landlines. In short, the company will act as collectors for the benefit 


. of the French Government on the one hand, and the French Gover- 


ment will act as collectors for the company on the other hand. 

The Financial News says that the new cable will measure not less than 
3,250 miles, or more than 6,000 kilometres. The manufacture of the 
conducting portion itself, which will consist of 13 strands, will con- 
sume 975,000 kilos. of copper, and 845,000 kilos. of raw India-rubber 
will be used asa covering. The total weight of the 3,250 miles of 
material will be somethiog like 10,976,350 kilos. Four vessels of 
considerable tonnage will be required to transport and place it, and 
it is hoped that the immersion will be commenced early in the summer. 
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-CONTRACTS OPEN AND CLOSED. 


OPEN. 

Ashton-under-Lyne.—March 15th. The Corporation 
want tenders for the supply and erection of refuse destructors, 
boilers, dynamos, transformers, cables, lamps, accumulators, &c. 
Consulting engineers, Fawcus & Clirehugh, Temple Chambers, Brazen- 
nose Street, Manchester. 

France,—February 27th. The Seine Prefectural Authori- 
ties in Paris are inviting tenders for the concession for the electric 
lighting of the Broca Hospital during a period of 10 years. Tenders 
to the Prefet de la Seine, Tribunal de Commerce, Paris. 


France.—March 4th. The French Post and Telegraph 
Authorities in Paris are inviting tenders for the supply of 235 tons 
of copper wire in nine lots. Tenders to be sent to the Sous Secre- 
nee d’Etat des Postes et des Telegraphes, Rue de Grenelle, 103, 

aris. 

France.—March 9th. Tenders are being invited by the 
French Post and Telegraph Authorities in Paris for the supply of 
122 kilometres of paper-insulated electric cables, in two lots. Ten- 
ders to be sent to the Sous Secretariat d’Etat des Postes et des Tele- 
graphes, Rue de Grenelle, 103, Paris. 


France,—March 10th. Tenders are being invited for the 


- contract for an installation of electric lighting in the Asile Departe- 


mental d’Aliénés du Rhéne, at Bron. Tenders to be addressed to the 
Préfecture du Rhéne, Lyons. 

Germany.—The Telegraph Department of the Saxon 
State Railways in Dresden is inviting tenders until March 10th for 
the supply of 3 tons of bronze wire, 60 tons of galvanised iron wire, 


10 tons of copper wire, 16,500 porcelain insulators, and 12,000 z'nc 


cylinders for primary batteries. Tenders to the Kgl. Betriebs-Tele- 
graphen Ober-Inspection der Sachs, Staatseisenbahnen, Strehlener- 
strasse, laI, Dresden. 


Glasgow.—Tenders are being invited for the supply ard 
fixing at the Olympia, New City Road, Glasgow, of one 25-H.P. gas 
engine, 20-2,000 candle-power arc lamps, and some incandescent 
lamps, and wire, cable, switches, etc. Tenders to be sent to Mr. 
E. H. Bostock, care of Lithgow & Son, printers, 76, West Howard 
Street, Glasgow. 


Jamaica.—April ‘15th. The Privy Council invites 
applications for a license for the establishment and working of a 
system of rapid transit in Kingston and environs. Copies of the 
Tramways Law, 1895, and of local rules and maps of Kingston and 
environs may be seen at the offices of the Crown Agents for the 
Colonies, London. 


Morecambe.—The District Council is inviting tenders for 
the supply and erection of boilers, dynamos, mains, transformers, 
accumulators, arc lamps and posts, testing apparatus, &c. See our 
“ Official Notices” for further details. 

Plymouth,—March 26th. The Corporation is inviting 
tenders for alternators, dynamos, boilers, condensers, pumps, accumu- 
lators, cranes, switchboards, mains, conduits, transformers, arc 
lamps and ‘posts, and various other apparatus and machinery in 
connection with the electricity works of the Borough. Borough 
Electrical Engineer, Mr. J. H. Rider. See our “ Official Notices” for 
more detailed particulars. 

Roumania.—March 15th. The Municipal Authorities 
of Braila, Roumania, are inviting tenders for the concession to 
construct and work during a period of 35 years, of a system of 


- electric tramways in the town. Tenders may be submitted for either 


the accumulator, electro-magnetic, or overhead-conductor systems of 
v— on. Particulars from and tenders to La Mairie, Braila, 
umania. 


Spain.—Tenders are at present being invited by the 
General Direction of the Spanish Post and Telegraphs in Madrid, for 
the supply of 42,000 porcelain insulators and 24,000 telegraph poles. 
Tenders to be sent to El Registre de la Direicion General de Correos 
y Telegrafos, Calle de la Carretas, 10, Madrid. 


Spain.—March 12th. The Municipal Authorities of 
Bailen (Jaen province) are inviting tenders for the concession for the 
ric lighting of the town during a period of 10 years. Tenders 

to El Secretario del Ayantamiento de Bailen (Jaen). 


Tunbridge Wells.—March 13th. The Corporation want 
tenders for the supply and erection of a 350 kw. alternator with 


engine combined. Borough engineer, Mr. Boot. See our “ Official 
Notices” for further detai : 


CLOSED. 

Blackwall Tannel.—The London County Council on 
Tuesday accepted the following tenders in connection with the electric 
lighting of the Blackwall tunnel :—Messrs. Laing, Wharton & Down, 
wiring, &c., £4,700. Edison & Swan United Electric Light Company, 
supply of lamp boxes, 193. 64. each, also the supply of lamp holders 
at 1s, 8d. each, lamps at 1s. 10d. each, and globes and holders for the 
lamps in the tunnel at 3s, 6d.each. Messrs. Nettlefold, for the supply 
of bolts and nuts required in connection with the lighting, at prices 
varying from £3 8s. 6d. to £5 3s. 6d. per gross. Messrs. Macfarlane, 
supply of the necessary lamps and lanterns in the open approaches 
to the Blackwall tunnel at £6 153. 6d. each for 30 straight 
oolenaae and lamps, and £20 17s, 6d. each for 4 triple-armed 


Brighton.—The Council has accepted the tender of 
Messrs. Willaus & Robinson, to supply and erect at the electricity 
works two 750 H.P. engines with dynamos of the Electric Con- 
struction Company’s mak: attached thereto, for the sum of £9,576. 


Hamme:smith.—The Vestry has decided upon the 
recommendation of the Electric Lighting Committee to purchase 20 
electricity meters from each of the following firms :—British Thomson- 
Houston Co., Chamberlain & Hookham, and the Westinghouse 
Electric Co. Estimated cost £480. 


Poplar.—The Poplar Board of Guardians have accepted 


‘the tender of the Consolidated Telephone Construction & Manufac- 


turing Company for maintenance, &c., of telephone, fire alarm and 
electric bell systems. The other tenderers were Messrs. Cox Walkers, 
W. Palmer, Stephens, Smith & Co., W. Graves, T. Warren, E. Clark, 
and the Private Wire and Telephone Installation Company. 


OBITUARY. 


WE have to record with deep regret the death of Mr. Henry 
Charles Forde, of the firm of Clark, Forde & Taylor, which 
occurred suddenly at Epsom on the 2ist inst. The deceased 
gentleman, after attending divine service, visited the house 
of a near relative, and was engaged in a general conversation, 
pec he was overtaken by an instantaneous and painless 
collapse. 

pl born in April, 1827, and had therefore nearly 
completed his 70th year, and was one of that early band of 
pioneers who devoted themselves, about the middle of the 
century, to the development of submarine telegraphy. 

His education was received partly at home, partly at 
Brussels, and for three years at the no longer existing 
“ College for Civil Engineers” at Patney. 

From 1845 to 1852 he was variously engaged in Ireland, 
on railway, river, canal, drainage, and other engineering 
works, serving for some time on the staff of Mr. Charles 
Vignoles, afterwards President of the Institution of Civil 
Engineers. He was also employed on various public works 
during the years of the great famine in Ireland. 

In 1852, at the invitation of Mr. Lionel Gisborne, he 
accompanied the latter on a visit to South America, to 
examine the Isthmus of Darien, in connection with the pro- 
ject of cutting a ship canal. This expedition, and also a 
subsequent one made to the same country in 1853, involved 

t hardships as well as risk from the hostility of the 

ndians, by whom, indeed, both explorers were on one occa- 
sion captured. For some unexplained reason, however, their 
lives were spared, and they met with no worse fate than 
expulsion from the country. 

n 1854 Mr. Forde entered into partnership with Mr. 
Gisborne, and his long connection with submarine telegraphy 
dates from this year. The partners took up the question of 
a telegraph line to India and the far East, and by the aid of 
Lord Clarendon and Lord Stratford de Redcliffe, conces- 
sions for land lines across Egypt and for cables from the 
Dardanelles to Egypt and down the Red Sea were obtained. 

On the strength of these concessions the Red Sea and 
India Telegraph Company was formed in 1857-58, the 
_ Government supporting the enterprise by a 50 years’ 
subsidy. 

The cable was laid in 1860 and 1861 by Messrs. Newall, 
but it, unfortunately, proved a failure. 

In 1859 the Government proposed to lay a submarine line 
between Falmouth and Gibraltar, and Messrs. Gisborne and 
Forde were appointed engineers. This cable, after one or 
two changes of destination, was eventually laid between 
Malta and Alexandria in 1861, and worked well. 

In connection with this cable Mr. Forde and his partner, 
together with the late Sir William Siemens, carried out a 
series of exhaustive experiments on the breaking strains of 
materials used in the construction of submarine 
cables. 

These experiments were made with the view of arriving at 
the best form of outer sheathing for cables, and Mr. Forde’s 
evidence before the Joint Committee appointed by the Privy 
Council in 1861 to inquire into this matter was mainly 
directed to this point. 

This, like all the work in which Mr. Forde took an active 
part, was carried out with conscientious thoroughness. 
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In the following year, 1862, Mr. Forde read a paper before 
the Institution of Civil Engineers on “The Laying of the 
Malta and Alexandria Telegraph.” , 

But real activity in submarine enterprise may be said to 
date from 1869, in which year the “ French Atlantic” line 
was laid. Between this period and the present time Mr. 
Forde and his partners supervised the manufacture and 
laying of cables amounting in total length to some 100,000 
nautical miles, a mere list of which would fill a column of 
this review. 

So far, we have sketched Mr. Forde’s career from its pro- 
fessional side only; on its social side it is known to many of 
our readers, his genial manner and kindliness having won 
for him troops of friends, to whom the hospitable doors of 
his house at Wimbledon were always wide open. 

Geniality of manner may be only skin deep, but in his 
case it was the outward and visible sign of a generosity that 
was not calculated; and few, indeed, there were who, 
appealing to him in trouble or difficulties, were sent empty 
away. By some of these his loss will be mourned in heart; 
by others, perhaps, in pocket only. 

The writer of this notice has been closely associated with 
the deceased for more than 25 years, and he speaks of what 
he knows when he says that a man more honourable, more 
loyal, or more sincere, it would be hard to find. He is the 
spokesman of the ELEcTRICAL REVIEW in expressing our 
sincere sympathy and condolence with the bereaved family in 
their great loss. 

The interment took place yesterday at Wimbledon, in the 
presence of a large number of relatives, friends, and sym- 
pathisers intimately connected with the deceased gentleman’s 
profession. 


NOTES. 


The Lundell Motor.—As announced in our last issue, 
Messrs. J. H. Holmes and Co. have opened new offices at 17, 
Soho Square. On Thursday last week, by way of opening 
ceremony, or: So wt a number of their business friends, 
the occasion being rendered additionally interesting by the 

resence of Mr. Lundell, the inventor of the electric motor 
ing that name, who happened to be in London tem 


-rarily. Messrs. J. H. Holmes & Oo. hold the English rights 


in this motor, for which it is claimed that for space occupied 
and current consumed it gives more power than any other. 
A new type is shortly to be introduced, of which we shall 
have some information to give later on. 


Personal,—An Indian contemporary states that Mr. S. 
P. W. V. Lake, 0.I.E., Deputy Director-General of Indian 


- Telegraphs, retires from service in March. 


Presentation.—Mr. W. Johnston, who has recently left 
the Sheffield district of the National Telephone Company, 
Limited, to take up the position of district manager at 
Wolverhampton, was on Wednesday last week the recipient 
of a handsome marble timepiece, which has been presented 
to him by the Sheffield staff as a token of their esteem. 


- Congratulations to Prof. Hughes.—The professors and 
students of the Polytechnic School of Engineering, Regent 
Street, presented their President for this year, Prof. D. E. 
Hughes, F.R.S., with an illuminated address, congratulating 
him upon the distinguished honour which, as stated last 
week, was conferred upon him on Tuesday, the 16th inst., 
when he received from the hands of H.R.H. the Prince of 
Wales, at Marlborough House, the Albert Medal, bestowed 


upon him by the Society of Arts. 


Institution of Electrical Engineers, — The next 
students’ meeting will be held at 28, Victoria Street, West- 
minster, on Wednesday, March 8rd, at 7.30, when a pai 
on “The Lighting of Country Houses” will be read by Mr. 
A. H. Graham (Student). 


Lecture.—At Toynbee Hall, on 20th inst., Prof. Victor 


- Horsley lectured to a crowded audience on “ Electrical cur- 


rents in the human body.” The lecturer illustrated his 
remarks with a number of experiments. 


The Institution of Junior Engineers.—On Saturday, 
March 6th, the conversazione will be held at the Westminster 
Palace Hotel. Reception at 7.30 p.m. by the President, Mr. 
A. R. Binnie, M.Inst.0.E., and Mrs. Binnie. 


Fire,—We learn from the daily Press that a fire broke out 
on Tuesday morning at the Cox Thermo-Electric Company's 
laboratory at St. Albans, and resulted in the destruction of 
the buildings, with their contents. The most serious loss is 
said to be a p2rsonal one to Mr. Cox, whose machines and 
the whole of the records of his experimental work are 
destroyed. The general contents of the building are insured, 
bat Mr. Cox had not insured his own collection of instru- 
ments. 


The Royal Society.—The following papers were down 
for reading yesterday afternoon:—Prof. Dewar, F.R.S., and 
Prof. Fleming, F.R.S. “ Note on the Dielectric Constant of 
Ice and Alcohol at very low Temperatures.” Dr. E. T. Jones, 
“On the Relation between Magnetic Stress and Magnetic 
Deformation in Nickel.” 


The Northern Society of Electrical Engineers.— 
The fourth annual dinner of this Society was held last 
Friday, at the Grand Hotel, Manchester. Mr. Dorman 
presided. There was a goodly muster of members, and 
whether it be due to the superior climatic conditions of 
Manchester, or to some more o reasons, it is an unmis- 
takable fact that the speeches were brighter and wittier than 
one usually hears at similar functions. Not that we should 
care to spoil the witty sayings by endeavouring to repro- 
duce them. Mr. Raworth, in ee ny the President and 
the Society, was at his best, and we all know what that 
means ; he drew a picture of the troubles that have followed 
the birth of the voltmeter, the growth of electrical work in 
the Manchester district, and then he drew a veil over 
various other matters. Mr. Dorman gave us an inte- 
resting account of how he had been iled from the 
humdrum of a locomotive life to take up electrical work. 
He remembered only too well the early eighties which 
had been referred to, and the struggles of those times, 
and was also fully alive to the changes which had taken 
place since. He was “sg to find that the Society 
was increasing in numbers, and that they were getting 
members of the right sort—men who were well known, 
and men who held high positions in the trade. Mr. 
Edmunds humorously proposed “The Retiring President ” 
(Mr. Fawcus), who briefly acknowledged the compliment. 
Mr. Z. de Ferranti gave “Our Guests,” coupled with the 
names of Messrs. J. Nasmith and Allott. Mr. Nasmyth, in 
reply, said that electrical engineering was a new industry spring- 
ing up, and had called for men to fill the gap at once. If the 
example of Germany, however, was a right one to follow, he 
was convinced that success would only attend their efforts 
in future in educating the young by first grounding them 
in a knowledge of steam plant. Let them be educated first 
as engineers, and then as electricians. He also counselled 
a closer association of kindred societies, which would be of 
enormous advantage to all. 


NEW COMPANIES REGISTERED. 


Motor Attachment Syndicate, Limited (51,265).— 
Registered February 15th with capital of £10,000, in £10 shares, to 
acquire and work a patent for an improved method of constructing, 
mounting, and arranging the underframe and driving appliance of 
electric and other road motor cars, and the means or — for 
reducing vibration and oscillation, and to carry on the business of 
electricians, mechanical engineers, inists, fitters, founders. The 
subscribers (with one share each) are:—T. E. Mithchell, 85, Grace- 
church Street, E.C., clerk; H. Carmont, Helmsdale, Kingston-on- 
Thames, engineer; G. Burchall, 85, Gracechurch Street, E.C., solicitor; 
C. F. B. Burchall, 85, Gracechurch Street, E.C., solicitor; E.T. Fryer, 
Westwood, Sophia Road, Leyton, clerk; .R. D. Leng, 7, Florence 
Road, New Cross, 8.E., clerk ; D. H. Danman, 85, Gracechurch Street, 
E.C., agent. Registered without articles of association by Burchalls, 
85, Gracechurch Street, E.C. 


Thrupp, Holmes & McNaught, Limited (51,275).— 
Registered February 16th, with capital of £1,000 in £1 shares, to 
adopt an agreement, dated February 12th, with W. Day, and to carry 
on the business of motor manufacturers, cycle and carriage manufac- 
turers and dealers, electricians, and engineers, machinists, fitters, 
founders, millwrights, smiths, wire drawers, &¢. The subscribers 
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(with one share each) are:—H. C. Pedder, 16, Gt. Winchester Street, 
E.C., broker; R. E. Smith, 62, Willoughby Lane, Tottenham, clerk ; 
H. Bartram, 19, Carlyle Mansions, Cheyne Walk, 8.W, clerk; H. L. 
Smith, 52, Queen Victoria Street, E.C., clerk; C. Bassett, 17, Upper 
Charlton Street, Marylebone, clerk; T. O. Baxter, 25, Tichborne 
Street, W., clerk; E. W. Hailes, 23, Birchin Lane, E.C., gentleman. 
Registered without articles of association by Ashley & Co., 23, 
Birchin Lane, E.C. 


Crystal Electric Lamp Company, Limited (51,335).— 
Registered February 19th with capital £28,000, in £5 shares, to adopt 
an agreement with said company and its liquidators, and to manu- 
facture, sell, and deal in electric lamps and other apparatus, and to 
carry on the business of an electric light company. The subscribers 
(with one share each) are: H. J. Gibba, Tentercroft, Streatham Park, 
merchant; R. R. Gibbs, Glenwood, Virginia Waters, Surrey, 
merchant; F. Naylor, 3, Woodland Road, New Southgate, eolicitor ; 
J. H. Smeed, 105, Bouverie Road, Stoke Newington, gentleman ; S. 
Wiggins, Lyndhurst, Sutton, solicitor; H. E. Martin, 85, Halton 
Road, Canonbury, clerk; F. 8. Wiggins, St. Stephen’s Chambers, 
E.C., gentleman. The number of directors is not to be less than two, 
nor more than five ; the first are the first three subscribers; qualifica- 
tion, £500; remuneration as the company may fix. Registered by 
R. Miller & Co., St. Stephen’s Chambers, E.C. 


Improved Incandescent Electric Lamp (Foreign 
Patents) Syndicate, Limited (51,347).—Registered February 20th, 
with capital of £900 in £1 shares, to adopt an agreement with 
S. P. Eastick, E. Sayer and F. Steinhoff, and to carry on the business 
of electricians, mechanical engineers, and suppliers of electricity. 
The subscribers (with one share each) are:—R. W. Muir, 20, Jew 
Street, E.C., merchant; F. Steinhoff, Whitehall Road, Woodfo: 
Wells, merchant; G. Steinhoff, Snakes Lane, Woodford Green, mer- 
chant; W. E. Leutchford, 123, Walwood Road, Leytonstone, clerk; 
J. Milmore, 6, Bolton Road, Harlesden, clerk; E. Sayer, Electric 
Light Station, Hampstead, electrical engineer; 8. P. Eastick, 47, 
Ashford Road, Cricklewood, electrical engineer. The number of 
directors is not to be less than two nor more than five; the first are 
F. Steinhoff, 8. P. Eastick, E. Sayer and R. W. Muir. Registered 
office, 20, Jewry Street, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Whitehouse & Thomas, Limited (48,533).—This com- 
pany’s statutory return was filed on Jannary 28th, when 825 shares 
were taken up out of a capital of £3,000 in £1 shares; 818 are con- 
sidered as paid, and £1 per share has been called on the rest. £3 has 
paid, and £4 is in arrears. 


Callender’s Cable and Construction Company, 
Limited (48,915).—This company’s statutory return shows that the 
be pe of £100,000 in £5 shares has been fully subscribed and 
paid up. 

Amazon Telegraph Company, Limited (44,532).— 
This company’s annual return was filed on January 21st, when the 
capital of £250,000 in £10 shares was taken up and paid for in full. 


African Trans-Continental Telegraph Company, 
Limited (37,855).—This company’s annual return was filed on 
December 8th, when the capital of £140,000 in £1 shares was fully 
subscribed. £1 per share has been called on 1,306, and 103s. per share 
on the others; £64,351 has been paid (including £85 paid in advance), 
and £6,387 is in arrears. 

Davies Motor Company, Limited (49,068).—This 
company’s registered office has been removed from 13, Gray’s Inn 
Square, London, W.C., to 16, Red Lion Street, Clerkenwell, H.C. The 
company’s statutory return has just been filed. The capital is 
£160,000, in £1 shares (of which 6,000 are preference). All the pre- 
ference have been taken up, and 10s. per ehare called; £2,956 5s. has 
been paid, and £43 15s. is in arrears. 

Dalziel’s News, Limited (41,502)—This company’s 
return was filed on’ January 21st. The capital is £150,000 in £1 
shares (of which 60,000 are preference); 22,000 ordinary have been 
taken up and considered as paid, 2,007 preference shares have been 
taken £1 per share called; £2,000 has been received, and £7 
is un 


CITY NOTES. 
We have already given the chief points of this 

Westminster company’s accounts, and there is very little to say 
Electric Supply beyond remarking upon the position of opulence 
Corporation. which the company has attained. At the same 
time, when an enterprise reaches a stage of great 

prosperity, one likes to see a fair division of profits, and it is satis- 
factory to observe that a strong attempt is to be made to buy in tke 
founders’ shares. It is not until a concern reaches large profits that 
the founders’ shares vex the soul of the ordinary shareholder, and it 
is to the real interests of the company to buy them out at once. We 


do not know whether they could have been bought out four or five 
years ago, but if it had been possible the shareholders would have 
ridden themselves of a burden which presses more heavily each year. 
Founders’ shares always were troublesome things—except to the 
holders—and we are afraid that more than one electric lighting com- 
pany will meet with considerable difficulty before they can hope to 
meet the extravagant desires of the holders of the founders’. 
The analysis of the accounts is as follows :— 
1896. 1895. 

Total capital expended... £478,870 £443,843 


Number of units sold eee eee oor 8,503,054 2,830,396 


Number of lamps connected 249,818 216,822 
Revenue fromsaleof current .., £81,214 £65,554 
Net revenue... 840,431 £28,962 
Average price obtained perunit ... 55d. 55d, 
Cost of Production. Per unit. 1895. 
water, and engine room 1,394 10d. ‘lid, 
— and wages at generating | 6,550 45d. ‘57d, 
engines, bolts, 4273 “204, 
Ratesandtaxes .. .. 3,720 "25d. ‘26d. 
Management expenses, directors’ re- 
muneration, salaries 
tnd pa 8,231 *o6d. "68d. 
establishment charges, auditors, 
law charges and insurance 
Total £32,006 2°19d. 240d. 
Not included in above. — ees 
Tosinkingfund .. £1,000 
Depreciation account ++ 12,100 
Amount for losson coal stored 49 
Cost of supplying steam .. 1,044 
— 14,193 
Total . £46,199 
obtain 
Revenue, per oak 
Bysaleof current .. .. 81,214 0 0 
Supply of steam... ..  .. 1,638 0 0 
Total £86,632 0 0 55d. 


Total cost per unit (exclusive of depreciation and renewal 
accounts), 2'17d.; works’ cost, 1‘36d. 


Ir is apparent that the Notting Hill Company 

Notting Hill is fast approaching to a prosperous condition. 

Electric Two years ago the ordinary shareholders had to 

Lighting be content with an infinitesimal dividend of 2s. 

Company. _per £10 share, but last year it reached 2 per 

cent., and now they have arrived at a 4 per cent. 

dividend. The following table, taken from the directors’ report, 

shows the steady progress that has been made during the past five 
years :— 

1891 Lamps 6,056 Los £55418 6 


1892 ” 9,438 Profit 112 6 1 
1893 ” 12,153 ” 1481 7 1 
1894 ” 15,669 ” 2,101 17 8 
1895 » 20,307 ” 3,227 14 10 
1896 ” 25,716 ” 4,736 9 8 


The following are the principal points in the directors’ report :— 

“ The expenditure on capital account at the date of the last balance- 
sheet stood at £83,998 143. 1d. During the past year a further sam 
of £15,106 33. 5d. has been expended, mainly accounted for by 
£11,415 15s. 8d. for mains, and £2,029 03. 11d. for machinery. The 
total capital expenditure is therefore £99,104 17s. 6d. The balance 
of the preference shares, £11,380, was issued during the year at a 

remium of £2 per share. The amount of the premiums (£2,276) has 
ee written off in reduction of the preliminary expenses, compen- 
sation and charges during construction, making a total amount 
written off these items of £2,829 12s, 7d. 

“ The provisional order to enable the ne gad to supply current 
to the northern part of Kensingtoa, obtained in 1895, but not con- 
firmed owing to the dissolution of Parliament, received the Royal 
Assent on March 31st, 1896. Tois was sufficiently early in the year 
to enable considerable progress to be made with the necessary works, 
over £6,000 of the capital expenditure for the year having been in- 
curred on this account. Further expenditure of about £2,000 has 
already been contracted for, and it 1s intended to expend an addi- 
tional sum of £10,000 in the course of 1897. As the whole of the 
share capital is now issued, the directors propose to make use of their 
borrowing powers. 
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aoe directors recommend the following allocation of the available 
profit :— 

C To depreciation, renewals, and reserve fund £1,000 0 0 

2.) A dividend of 6 per cent., less income tax, 
on the ordinary preference shares for the 
year ending December 3ist, 1896 (already 
(3.) A dividend of 4 per cent., less income tax, 
on the ordinary shares... 2,580 16 0 
“The directors have decided to put aside each year out of the 
— 1 per cent. on their capital expenditure to form a fund for 
epreciation, renewals, and reserve. The amount already standing 
to the credit of this fund is £2,340. In view of the fact that in the 
earlier years of the company no such provision could be made, the 
remiums obtained from the sale of the debentures will be added to 
is fund. The directors have decided to reduce their charge to 6d. 
ggg to customers willing to take current at a pressure of 200 
volts. 

“Mr. Geo. Schultz, engineer and manager, reports that the 
machinery, ary and mains are in good condition, and that no acci- 
dent of any kind has occurred during the year. 

“It is with deep sorrow that the directors have to announce the 
death of their colleague, Mr. Sidney Waters, which took place on 
December 14th last, at the early age of 45. It was to Mr. Waters, 
who combined business training with a practical knowledge of elec- 
tricity, that the company mainly owed its origin, and from the very 
first until a few days before his death he was untiring in his devotion 
to its interests.” 

The following table gives the cost per unit :— 


Totalcapitalexpended... ... £99,105 £87,085 
Number of unitssold... .. 230,787 182,327 
Number of lamps connected ... es 25,718 20,307 
Revenuefrom saleof current... ... £7,366 £5,881 
Netrevenme £4,736 £3,228 
Average price obtained perunit ... 7°59d. 76d. 
Cost of production. ‘ £ Per unit. 1895. 
683 ‘Zid. ‘79d. 
| “18d. “134, 


Rates and taxes .. 04d. 


Management expenses, directors’ re- 
muneration, salaries of managing 


‘sak pasting, 1,624 1°69d. 1-774. 
establishment auditors, 
law charges, and insurance 
Total £3,342 3°48d. 516d. 
Not included in the above. —  —. 
Rates andtaxes . ° £263 
T installa- 
210 


Average price 
Revenue, . obtained 
£ ad, per unit, 
Bysaleof current .. .. .. 7,866 0 O 759d. 
Meter rents 397 0 0 
Connecting installations 5613 0 0 - 
Rents renewable .. 266 0 
Transfer fees .. ve ae 10 0 O 
Total £8,552 0 0 7 59d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 3°43d.; works’ cost, 1°76d. 


We have not dealt with a single report for 

Hove Electric 1896, whether it be company report or corporation, 

Lighting which does not show that distinct progress is 

Company. _ being made in electricity supply in a commercial 

sense. The accounts of the Hove Company are 

as satisfactory as any we have seen, and it will be observed, from 

what follows, that it is gradually improving its position as a 

eae: earning concern. The principal points in the report are as 
‘ollows :— 

“The revenue from the sale of current has increased to £6,161 
17s. 2d., while the costs of generation of electricity, distribution and 
management expenses amount to £3,404 8s. 8d., and after crediting 
the profit and loss account with meter rents and transfer fees, there 
remains a balance of net profit for the year of £3,114 5s.6d. After 
adding to the above Fees the balance brought forward from last year 
of £152 14s. 6d., and deducting £980 14s. 11d. for interest on loans 
and debentures, and income-tax, and £625 9s. 9d. for interim divi- 


-dend paid in October last year, there remains a net balance to the 


credit of the revenue account of £1,660 15s. 4d. The directors pro- 
pose to write off the sum of £150 from the preliminary expenses 
account, to place £300 to the reserve fund, to declare a dividend, 
ape on April 15th next, at the rate of 6 per cent. per annum for 
he half-year on the share capital (making with the interim dividend 
- dt cent. for the year), and to carry the balance, £183 7s. 10d., 
rward. 

“The number of ome attached to the company’s mains has now 
increased to the equivalent of 21,794 8-C.P. lamps, and the number 
of consumers to 313. The amount realised from premiums on shares 
and on debentures issued during the year bas, after deducting brokers’ 
commission on the same, been placed to the reserve fund, which will 
now show a credit balance of £1,563 17s. The sum of £260 6s. 11d., 
the balance of the amount set aside for repairs and maintenance, in 
accordance with the contract with the Hove Commissioners, after 
deducting amounts actually expended, has been placed to the depre- 
ciation and maintenance reserve account, bringing the total of this 
account up to £523 163. 1d. The directors have pleasure in stating 
that the whole of the share capital has now been a the last 
shares having been issued at a premium of 10s. per 8 Since the 
date of the last report the directors have paid off the whole of the 
£12,500 of 5 per cent. debentures, and have also paid off at par £200 
of the 44 per cent. debentures; in lieu thereof they have issued 
£14,600 of 4 per cent. debenture stock. As announced in last year’s 
report, the directors have established the method of charging for 
current on what is known as the ‘demand meter’ system, being satis- 
fied that this arrangement is a fair one, both for the consumers and 
the company. They have now, from January 1st this year, made a 
further reduction, by requiring only one hour’s consumption per lamp 
at 8d. per unit, all current afterwards being charged at 4d. per unit. 

“It is already apparent that the new rate of charging is giving 
satisfaction, as the returns for the current year to date show a con- 
siderable increase upon those of last year. In addition to the 
machinery added to the plant last year, the directors have made 
several extensions of the mains, which they have no doubt will add 
considerably to the number of consumers, as also to the company’s 
revenue.” 


The following table gives the cost per unit :— 


Total capital expended £62,022 £57,47 
Number of units sold... 200,562 162,428 
Number of lamps connected... —... 21,794 18,403 
Revenue from sale of current... _... £6,162 £5,343 
£3,114 £2,562 
Average price obtained perunit ... 739d. 785d. 
1896. 
Cost of Production. & 8 4d. Per unit. 
water, and engine room } 131 0 0 ‘16d. 
Salaries and wages at generating } 731 0 0 "88d. 
station 
Re d maini build- 7 
ings, engines, boilers, dynamos,éc.} OO 
Rentandtaxes .. . 223 0 0 27d. 


Management expenses, directors’ re- 
muneration, salaries of 
engineer, secretary, cler : 
stationery and rinting, general 1,064 0 0 128d. 
establishment charges, auditors, : 
law charges, and insurance 


Depreciation of buildings and plant _ oo 
account .. oo oe 
R 1 fund as. 
Total £3,144 0 0 379d. 
Not included in above. — 
Depreciation account .. 260 0 0 


Average price 
obtained 
Revenue. per unit. 
Bysaleof current .. .. 6,162 0 0 7:39d. 
Transfer fees we 300 
Total £6,518 7:39d. 


Total cost per unit (exclusive of depreciation and renewal ac- 
counts), 3°76d.; works’ cost, 2°22d. 


The House-to-House Electric Light Supply Company, 
Limited, 


Tue directors state that the revenue account shows a credit balance 
of £9,031 18s. 1d., which, with the balance of £64 193. 4d. brought 
forward, £58 12s. 7d. dividend on 300 £5 fully-paid ordinary shares 
in the Yorkshire House-to-House Company, Limited, and £28 11s. 4d. 
interest on deposit, makes a total of £9,184 1s. 4d. After deducting 
£2,312 1s. 9d. for interest on debenture stock paid and accrued and 
other interest, and £955 12s. 1d. for interim dividend paid on the 


| 
—— 
Total .. £3,815 
Total £3,404 0 0 


32 
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7 per cent. cumulative preference shares, the directors recommend 
that the sum remaining, viz., £5,916 7s. 6d, be dealt with as 
follows :— 
To credit of depreciation account 
To payment of the remainder of dividend 
to December 31st, 1896, on the 7 per 
cent. cumulative preference shares ... 1,168 13 0 
In reduction cf preliminary expenses 


£2,600 0 0 


account ... “ ene 
In reduction of the construction business 
development account ... 9,504. 2-0 
And that the balance of ... ah eas 43 12 6 
be carried forward to the next account 
Total ... £5,916 7 6 


In- 
watt ag G: | Expendi Net 
ross | xpendi- e 
Year. | (8-C.P.) tt | con- | receipts. | 


| 


| | 


ture. | receipts, 
! 
| 


1890 13,665 9,145 248 5,010 9 2/4624 6 5 386 2 
1891| 19,388 5,723 373 8,328 311 6,077 14 10 2,250 9 
1892| 23,700 | 4,312) 471 10,688 18 6 7,851 19 6 2,836 19 
1893 | 28,429 4,729 599 12,063 10 10 7,832 6 8 (4,231 4 
1894 | 35,858 | 7,429, 755 13,695 11 8 7,431 16 8 6,263 15 
1895 | 44,162 | 8,304! 932 | 15,394 16 11 8,554 0 10 6,840 16 
1896 | 55,265 1,164 17,442 6 5 8,410 8 49,031 18 


The increase in the number of lights connected during 1896 was 
equivalent to 11,103 8-candle-power (35-watt) lamps. Notwith- 
standing that from the end of the first quarter of 1896 the maximum 
price charged for current has been 6d. per Board of Trade unit in 
place of 8d., the revenue from electricity increased for the year by 
£1,836 10s. 7d., while the working expenses show a decrease of 
£143 12s. 6d. During the year additions and alterations to the plant 
and mains have been made, at a cost of £31,407 10s. 5d., and the ex- 
penditure for 1897 is estimated at £24,000. In order to provide for 
this outlay, a further issue of capital will shortly be made. The 
directors have again been advised that the accounts of the Leeds and 
London Electrical Engineering Company, Limited (to whom the 
business in connection with the construction business development 
account has been leased), do not admit of the distribution of any 
profit. In the event of the agreement with the Leeds and London 
Electrical Engineering Company, Limited, being determined during 
the ensuing year, it will be necessary to reinstate such proportion of 
the above asset as may be deemed irrecoverable. During the year 
1896 a a 1,678 ordinary and 1,678 7 per cent. preference shares 
were issued. 


Mr. Henry Ramiz Beeron (chairman) presided over the ninth 
ordinary general meeting of the above company, held on Thursday 
afternoon at Winchester House, and in moving the adoption of the 
report, said :—The report and accounts, which are in the hands of 
shareholders, show continuous growth of business with attendant 
increase of profit, and, taken in conjunction with those of other com- 
panies, they testify not only to the growing popularity of electricity 
as an illuminant, but also to the establishment of electric lighting as 
a profitable field for the investment of capital. Regarding the 
revenue, we find that whereas atthe end of 1895 we were supplying 
932 customers with 476,714 units, at the end of 1896 we were sup- 
plying 1,164 customers with 617,413 units, and that after extending 
our business every year for seven years, the new business last year 
exceeded that in any previous year of our history. This increase in 
our sales is tly due to a reduction in our price for elec- 
tricity, which has itself been rendered possible by a reduc- 
tion in our cost of production, consequent in great measure 
Sa the growth of our business. For nine months out 
of the twelve under review, the charge to our customers has 
been on the basis of 6d. instead of 8d. per Board of Trade uni! 
and yet, notwithstanding this, our revenue has increased from £15,394 
to £17,442, or by £2,048. It is matter for congratulation that, not- 
withstanding the comparatively uneconomical load with which we 
have to contend in an pone 3 ly residential district such as ours, 
we have been able to keep step with our more fortunately situated 
neighbours, and to reduce the —_ of electricity to our customers 
without injury to our shareholders. Regarding expenditure, it is a 
still more satisfactory feature of our progress to find that we have 
earned our additional revenue not only ata relative, but at an actual 
reduction in cost. Whereas in 1895 we supplied 476,714 units, and 
in 1896 we supplied 617,413 units, exclusive of the current used in 
the works, the larger quantity actually cost £143 less than the 
smaller, and this notwithstanding that owing to the quinquennial 
revision of the assessment of property in the Metropolis our rates 
have more than doubled, having increased from £224 in 1895 to £500 
last year. The expenses of generation and distribution, comprised 
under the headings A and B in the revenue account, amount to a 
total for the past year of £5,735 as against £6,370 for the previous 

ear, representing a reduction in works’ cost from 3°2d. per unit to 
2'138d. per unit, or a reduction of slightly more than 1d. per unit. 


This is partly due to more economical generation, whereby we have 
saved more than 10 per cent. in coal and about 35 per cent. in water, 
and partly to more efficient distribution, whereby we have saved 
nearly 40 per cent. of the loss of electricity on our mains and trans- 
formers. This saving in distribution is an important advance in the con- 
duct of our business, and is due to the extension of the system of distri- 
bution known as the “ low tension network” system, whereby instead of 
the current being transformed from 2,000 to 100 volts on the customers’ 
premises, the process is now mostly effected at sub-stations and other 
centres. By this arrangement we not only save a considerable quan- 
tity of current, but also some capital expenditure, and inasmuch as 
we have still some hundreds of old customers to whom the new 
arrangement remains to be applied, and as the year under review 
has not derived the full benefit of the change, it is probable that 
there will be a further improvement during 1897 in this particular. 
These economies, due to improved methods of working, and to 
extension of business, whereby we are able to earn more money 
with a very small increase in working expenses, are what share- 
holders may confidently look to for the reward of their patience. Had 
it not been for the necessity of writing down preliminary expenses 
and construction asset accounts, a sum of over £2,000 would have been 
available for dividend, which would have been equivalent to 4 per 
cent. on the ordinary shares. Without, of course, pledging our- 
s2lves, we Ee we shall be able during the current year not only 
to further reduce the balance of the preliminary expenses, and to 
extinguish such portion of the construction asset as may b3 
deemed irrecoverable, but also to pay a small dividend on the 
ordi shares. 
Mr. R. A. GERMAINE seconded the motion, and it was carried. 


City of London Electric Lighting Company, Limited. 


Tu ordinary general meeting of this company was held at Win- 
chester House on Wednesday, Sir David Salomons presiding. 

The CHatemay, in his opening remarks, said he should have liked 
to have seen every shareholder present, so that they might put such 
questions as would show by the replies that everything was being 
done to the best advantage and in good faith. The report showed 
that the advance of the company had been exceedingly rapid, not- 
withstanding the technical papers, who were supposed to know, 
but did not. Notwithstanding the large number of lamps con- 
nected, there was still room for large expansion in their busi- 
ness. Applications for lamps came in undiminished numbers, 
but it is recognised that this would not last for ever. A 
point they had always kept in sight is that capital raised in the 
future should be expended as far as possible to earn a profit, and the 
capital for which they would be asked would only be raised as the 
necessities of the undertaking required. It was hoped that the 
capital which was expended in the future would not diminish the 
return to the ordinary shareholders, or endanger any class of holders 
in the company, but would strengthen matters very considerably. 
The directors thought that almost every pound judiciously spent 
would improve the commercial value of the company, the benefit of 
which would be felt by the debenture holders, the preference share- 
holder, as well as the ordinary. It might — that the pre- 
ference shareholder had not been as well cared for as the other 
classes; but it should be remembered that any policy pursued for the 
benefit ‘of the ordinary shareholder must give an improved value to 
the holdings of the preference and debenture; moreover, the ordinary 
shareholder had borne the brunt of the past, and after due consideration, 
the board thought it right to give the issue in the manner suggested. 
The applications for lamps was equivalent to 268,500, and the number 
actually connected was 256,650. There was an impression that 
during a fog there would be a tremendous load put on the machinery 
of such a nature that it would require heroic measures to get over the 
difficulty. Probably there was good reason for this when there were 
very few lamps on the installation, because all those that first came 
on required the whole of their lamps or none, but now that normal 
conditions had been reached, there was an average struck; the whole 
of the City was not necessarily in darkness at the same time, and some 
consumers had more lamps than they actually used. They had now 
an evening load, which was equal to the load during the greatest fog, 
and it was a matter on which they might congratulate themselves 
that in the greatest fog there was no greater strain upon their station 
than upon any ordinary evening. There was, however, one disadvan- 
tage, and that was, when a fog threatened, that a number of additional 
boilers should be kept in readiness; but that ought not to be looked 
upon in that light, for it was insurance money, in the way of extra 
coal, to avoid the possibility of breakdown by the large number of 
lamps coming on. Some of the alternators had been remodelled with 
excellent results, the output having been greatly increased, and they 
were being kept at work now without the least fear of breakdown; 
that must be interpreted that without occupying any more ground, 
they were obtaining a larger output than they had before. They had 
ordered some more very large machines to meet the demands for 
next winter, and for reserve. Although the company had mads ex- 
periments in the lesser streets for the City authorities, no order had 
yet been given to light those streets. They must all congratulate 
their engineer, Mr. Frank Bailey, upon succeeding in bringing 
Thames water into their works. A large sum of money had been 
ge on condensing pipes; but until recently, on account of 
the accumulation of straw and rubbish in the river, the strainers 
became completely choked after a very few minutes. Mr. Bailey had 
arranged a most ingenious device—a revolving drum of a special 
nature—and it effectually cured the disease. The engines were now 
condensing, and the system when completed would save a con- 
siderable sum in coal. Although his (the chairman’s) name was 
associated with that of Mr. Bailey in the patent, it was entirely due 
to Mr. Bailey, and it was sati to know that they had the 
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right to use the apparatus free of royalty. He wished again t> refer 
to a point which was very often ed: namely, the large amount 
of capital which remained idle in the shape of conduits in the city 
streets, since it was determined, if possible, not to reopen those streets 
a second time. The advantage to be gained by such a proceeding 
was obvious. The engineer was able to give current to almost any 
house in the city the moment it was applied for, which otherwise would 
be impossible, and it was in consequence of that policy having been 
followed from the very first that the progress of the company had been 
so rapid. He next referred to one or two of the general outgoings. Some 
of them were not within the control of the board. Forinstance, there 
was the Parliamentary depreciation fard, and there was an increased 
payment for rates. In the matter of insurance, electric lighting 
stations had been unfairly treated by their all being placed on one 
basis, without any consideration as tothe circumstances which ought 
to spply to each. Some were entirely or practically fireproof, while 
others were in a very bad conditiun, and yet there was a uniform 
tariff of 10s. €d. per cent. charged. After a great many efforts this 
company had got the tariff reduced to an average rate of 7s. per cent. 
This, however, they considered very bigh, and negotiations were going 
on in the hope of getting a further reduction. Unless insurance offices 
came to their senses they would lose this claes of business, and it would 

ssintoa new channel. A ehort time after the formation of the company 

board decided to give up Wool Quay—which they were pay 

compelled to take over in taking the various orders—it being unsui' 
4 oe Negotiations had been going on with 
their ords, the Fishmongers’ Company, and other bodies with a 
view to turning this spot to good account. The annual rental was 
£4,000—a considerable charge on the undertaking. He was glad to 
say they had come to an arrangement with a shipping firm which 
would relieve them of that tenancy, but the benefit to be derived 
therefrom would not be felt in the present year. Turning to the 
accounts, it was satisfactory to observe that the depreciation and 
reserve funds were represented by investments and not mere book 
interest. In conclusion, the chairman bore testimony to the valuable 
services of his colleagues and the officers of the company. 

Mr. Guo. Herrina seconded the resolution. 

The report was adopted, and the preference dividend declared ; a 
= cent. dividend on the ordinary shares was declared, and a re- 

ution was subsequently passed increasing the capital of the com- 
—_ — sum of £400,000, divided into 40,000 ordinary shares of 

0 each. 

A special vote of thanks was given to the staff, coupled with the 
names of Mr. Cecil Bull, the secretary, and Mr. F Bailey, the 


engineer. 


The Douglas Southern Electric Tramways Company, 
Limited. 


THE annual general meeting of this company was held last week in 
Manchester, Mr. G. W. Lowcock ——- The statement of the 
accounts covered the period from the incorporation of the company 
in October, 1895, to October 31st, 1896, showing that during that 
period there had been, on profit and loss account, an expenditure of 
£904, and an income of £1,078, the difference being a balance of 
— on the seven weeks’ working of the company’s tramways during 
season. 

The Cuateman, in moving the adoption of the accounts and the 
auditor’s report, said it was intended in the first place to lay only 24 
miles of tramways to Little Ness, but the directors 8 
thought it best to lay the whole length to Port Soderick at once. 
From August 7th to September 5th they carried no fewer than 53,536 
passengers. They were ye gr to carry them only a short dis- 
tance, and they charged 3d. each way as fare. They were under 
agreement to pay 1d. toll per passenger to the Marine Drive, Limited, 
but that company had acted considerately under the special circum- 
stances of the short season, and had taken only 4d. per head. From 
September 5th to the 24th they carried 16,594 passengers at their in- 
creased rate of 1s. for the return journey. If they could depend on 
the figures, they said, to his mind, very pleasant things, and the com- 
pany ought to be able next year to produce a balance-sheet which 
would give the shareholders every satisfaction. 

Mr. W. Dzvenronr seconded the motion, which was supported by 
Mr. T. J. Hotcumson (Bury), and carried, 


The India-Rubber, Gutta-Percha and Telegraph 
Works, Limited. 
Tus ordinary general meeting of this com was held at Cannon 
Street Hotel yesterday, the Hon. Henry presiding. In his 
ing remarks the Cuaraman regretted the absence of Mr. Gray 
ugh illness. He had been ill from the commencement of the 
aaa ear, but they hoped he would shortly be able to go abroad. 
w call their attention to the debtor side of the accounts, 
where the item mortgage debentures stood at £300,000, against 
£100,000 last year. This arose from the ions of March last, 
when the 43 per cent. debentures were in, and £300,000 deben- 
tures raised at 4 percent. Under the item debts and loans, which 
stood at nearly £36,000, there was no loan element; it consisted 
of their current trade debts. Last year there was £150,000 under 
this head ; but they were then just finishing the Cuba cable, and had 
to borrow till they could use the money for the cable. The item 
of profit and loss was £2,000 better than the previous year. This 
was mostly due to the good steady general business which had been 
obtained in the face of ever increasing competition, and notwith- 
standing the difficulty of obtaining new cable contracts during the * 
eee. They had an order for the manufacture of a cable for the 
‘apanese Government, which was carried out to the satisfaction of 


that Government. They had also executed the manufacture and 
laying of the Borkum cable, to the satisfaction of the Anglo-German 
Postal Departments. The other side showed a great item of the 
property, notwithstanding £16,000 depreciation written off, had in- 
creased by £4,000, leaving £20,000 well spent on buildings and new 
machinery. They must endeavour to keep level with the newest 
development of machinery, and adopt everything they found use- 
ful and tending to economy in labour. This sum also in- 
cluded money laid out in dining hall and reading rooms for 
the workpeople, which would be shortly completed. They had 
some time ago written off the depreciation of steamships to a 
considerable amount, and next year they would probably consider 
the question again. During the year the Silvertown had laid the 
Borkum cable, the Dacia had been hired for a short time by the 
Spanish Government, and the Buccancer had been hired by the Western 
and Brazilian Telegraph Company. After referring to the death of 
Mr. Tyler, the late secretary, in feeling terms, the chairman moved 
the adoption of the report, which was carried. . 

The papi = and auditors were then re-elected, and the 


Isle of Man Tramways and Electric Power Company, 
Limited. 


THE of the directors of the Isle of Man Tramways and Electric 
Power Company, Limited, for the past year shows an available profit 
of £15,847. Interim dividends on the preference and ordinary shares 
of 6 and 74 per cent. had been paid, and further distributions of 6 
cent. on the preference and of 8} on the ordinary were now 
clared, adding £2,000 to reserve and carrying forward £2,047. The 
traffic over the several systems showed satisfactory results. The 
cable tramway had exceeded the most sanguine expectations, and the 
Snaefell Mountain Railway had proved most beneficial. There was 
an enormous traffic on the Douglas and Laxey sections. Quotations 
for the company’s shares had been obtained on the Manchester and 
Liverpool Stock Exchanges. 


Chelsea Electricity Supply Company, Limited. 


Tue directors’ report states that the increase of the nominal share 
capital of the company from £100,500 to £200,500, was authorised by 
the shareholders on April 30th, 1896, and in May an issue of 12,000 
ordinary shares of £5 each was made, and was fully subscribed. The 
final instalment on these shares, due on January Ist, 1897, has now 
been paid, and a Stock Exchange quotation for the new issue is being 
— for. The balance of premiums on the above, after deducting 
e expenses of issue, amounts to £18,184 16s. 5d., and, following the 
course adopted in the accounts of the previous year, a portion of this 
has been applied to the extinction of the legal and other extra- 
i expenses incurred during the year in connection with 
Cadogan Gardens station. The balance remaining, £14,818 7s, 5d., 
has been placed to the reserve fund, making the total of that fund 
£15,865 14s. This and some farther capital not required in 1896, has 
been invested in Government and colonial stocks. The net revenue 
for the year, after payment of interest on debenture stock (£2,700), 
is £9,164 7s. 4d., and the directors recommend that it shall be applied 

as under :— 

£ 38. d. 


Renewals and depreciation fund ... nae «. 2,000 0 0 
Interim dividend of 6 per cent. per annum on the 
preference shares for the half-year to June 

30th, 1896 (paid July 1st, 1896) 
Dividend of 6 per cent. per annum on the prefer- 
ence shares for the half-year, to December 

cent. per annum on the en: w 
Te the new issue of ordinary shares pete 


lated in the prospectus) $3710 0 
5 per cent. for the year 1896 on the fally paid 

ordinary shares (old issues) ... we «. 93,500 0 0 
Balance to be carried to next account ... ... 1,52617 4 


£9,164 7 4 


The number of lamps connected on December 31st, 1896, was 80,460, 
an addition of 23,106 during the year, or three times the average 
increase of the last three years. A corresponding increase will be 
seen in the capital expenditure; and in view of this large increase in 
demand, and the future development of the business, the leasehold 
interests on a portion of the company’s freehold have been acquired, 
and a ———— station, capable of considerable extension, has 
been erected and equipped. 


Telegraph Construction and Maintenance Company, 
Limited, 


TE report of the directors of the Telegraph Construction and 
Maintenance Company, Limited, with accounts to December 3lst, 
to be submitted to the general meeting to b2 held at 38, Old Broad 
Street, H.C., on 2nd prox., states that the accounts for the year show 
a net profit of £88,300, after charging the interest on the debentures. 
To this sum must be added £18,870 brought forward from last year, 
— a total of £107,170. From this amount is deducted the in- 
terim dividend of 5 per cent., paid July 21st, 1896, amounting to 
£22,410, leaving £84,760 to be dealt with. Of this sum the directors 
propose to distribute a dividend of £1 4s. per share, absorbing 
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£44,820, at the rate of 10 percent., and making, with the 
amount y paid, a total dividend for the year of £1 16s. per 
share, or 15 per cent., free of income-tax, leaving £39,940 to be car- 
ried forward. The business of the company has been satisfactory, 
and shows some Sy organs over last year. Both the company’s 
factories have been fairly active, and the steamships have been em- 
ployed in laying or repairing submarine cables under contracts, and 
also on charter. The factories and machinery, which are constantly 
undergoing improvement, are at the present time in-a higher state of 
efficiency than they have ever been before. The steamships have 
been thoroughly overhauled, and are now in good and thorough 
repair. 


The Charing Cross and Strand Electricity Supply 
Corporation. 


Ox Wednesday the annual meeting was held at the offices, 15, 
Maiden Lane, Covent Garden, Mr. G. H. BrovucHam pre- 
siding. Mr. E. (the secretary) read the notice con- 
vening the meeting. 

The CHarnMan, in moving the adoption of the report and accounts 
for the year ended December 31st, 1896, said the shareholders were 

robably as pleased as the board was that the accounts were so satis- 
aoe. He felt sure they would join with the directors in regretting 
the loss of their old colleague, Mr. Agostino Gatti, and they probably 
approved of the —— of his eldest son (Mr. J. M. Gatti) toa 
seat on the Regarding their Strand provisional order, the 
results would speak for themselves and show the advantage to the 
company of obtaining the increased area in which to carry on their 
business. Since the order had been obtained they had proceeded 
with the construction of the new station which they called the 
“central” station. It was not exactly situated in the district, but 
very close, the River Thames being the only dividing boundary. 
The station had been very nicely fitted up under the superintendence 
of the chief engineer, and at the close of the meeting an omnibus 
would be in waiting for those who wished to inspect the new buildings. 
The number of miles (41) of mains which had been laid down in the 
new district had probably surprised them. The stations had been 
well maintained, and the engineer’s report was eminently satisfactory. 
ing the sale of current, the prosperity of the company had 
been continued through the past year to even a greater extent than 
the preceding years. The directors were now going toissue a further 
sum of £50,000 44 per cent. preference shares of £5 each. The pro- 
spectus would be opened and closed on March 9th. The shares would 
be issued as far as possible pro rata at £6 per share. This was the 
remainder of the preference capital, and it was wanted for further 
work in developing the new distriet. The net earnings amounted 
to £15,288 odd. £622 odd—the balance of the law costs, suspense 
account—had been written off. £3,579 had been paid in respect of 
the interest on the debentures and temporary loan up to December 
31st last. £3,625 was distributed in payment of the interim dividend 
at 5 cent. for the half-year ended June, 1896, leaving a sum of 
£7,461, to which was added a balance of £1,397 carried forward, giving 
a total of £8,858. This would a for ‘44 per cent. on the 
preference shares, and 7 per cent, for the half-year on the ordinary, 
and allow them to carry forward £2,986. 

The motion was seconded by Mr. Ropmerson (a shareholder) who 
referred specially to the sum of £700 directors’ fees which, he stated, 
included arrears due to them for past years. He thought that they 
would very readily vote the amount. The shareholders might con- 
gratulate themselves upon having no founders’ shareholders. 

The resolution was carried unanimously, as also were the reso- 
pal declaring the dividends, and electing the directors and 
au 

The CHarrnMan next gave some detailed iculars regarding the 
accounts, the analysis having been wor out by one of the 
company’s Officials. He said the figures were not very pleasant reading, 
but shareholders would appreciate their satisfactory nature. In 
1895, the company’s fourth year, the capital expended was £219,000; 
at the present time it is £309,603. In 1895 the revenue from supply 
was £27,859, and last year it was £38,105. The revenue from meter 
rents and other sources was £480 in 1895, and £699 in 1896. The 
total revenue in 1895 was £28,339, and in 1896, £38,804. The total 
costs in 1895 were £12,752, and in 1896, £18,662. The gross profit 
before setting aside for interest, depreciation, and reserve, in 1895, 
was £15,587, and in 1896, £20,142. The percentage of costs to 
revenue in 1895 was 44 per cent., and in 1896, 48 per cent. The per- 
centage of gross profit to capital—the outlay being averaged during 
each year—was 7°23 per cent. in 1895, and 7°62 per cent. in 1896. 
Interest on loan capital, less credits, was in 1895, £3,262, and in 
1896, £3,579. In 1895 they set aside for depreciation and reserve, 
£4,000, and in 1896, £5,477. The percentage to depreciation as 
regards capital was, in 1895, 1°5 per cent., and in 1896, 2°07 per cent. 
The surplus for the year 1895 was £8,325, and for 1896, £11,086. 
The number of 8 C.P. lamps on December 31st (arcs, incandescents, 
and motors being redu to 8 C.P.) was, in 1895, 51,302, and in 
1896, 73,464. The number of units sold was, 1895, 1,383,813 ; 1896, 
1,944,402. Units sold per lamp—the connections during the year 

averaged — 298 in 1895, and $2'4 in 1896. The revenue 
per P was in 1895, 12s. 2d., and in 1896, 12s. 8d. The price 
charged for private lighting was the same in each year, 6d. per unit, 
and for power and heating it was 4d. in 1896, against 5d. in 1895. 
The average price obtained in 1895 was 4'85d., and in 1896, 4°70d. 
The dissdieen hoped that the year 1897 might turn out as successful, 
and perhaps more so, than 1896. 

In reply to a question put by Mr. Ropmrrson, as to how it was 
that they got so very much lower a price for their supply than any 
other Landen company, the CuarpMan said they had two companies 


Competing against them in part of their district, and then there were 


cvstomers who wanted a very large number of lamps; one wanted 
8,000 lamps, others 4,000, 2,500, 2,000, 1,000, 800, and so on, and for 
such customers there were sometimes special terms necessary, 

A vote of thanks to the chairman closed the meeting. 


Westminster Electric Supply Corporation, Limited. 


Tux ordinary general meeting of the shareholders of the above com- 

y was held on Wednesday, at the offices, Eccleston Place, 
gs Lord Suffield, K.C.B., presiding. 

. Frank Iago (the secretary) having read the advertisement 

convening the meeting, the directors’ report and accounts were taken 


as 

The CHatpman, in moving the adoption of the report, said :— 
Gentlemen: Iam very pleased once more to be able to congratulate 
you on the satisfactory progress made by the company during the 
past year. As you will see from the report, the en of lamps 
added during the year was 38;336—that is slightly above the average 
for the preceding four years, which is 37,000 lamps. Taking 7s. as 
the amount of annual revenue from each lamp installed—which is 
less than the actual figure—you will see that we are adding, on an 
average, about £13,000 each year to our income from lighting alone. 
This rate of a is being fairly well maintained at the present 
time, and although, of course, we cannot expect to keep up this rapid 

wth indefinitely, there is still plenty of room in our district for a 
Ge extension of lighting, for over a large portion of our area the 
supply is as yet practically untouched ; and we may, moreover, antici- 

in the near future that our business will still further increase in 
consequence of the introduction of electrically-propelled vehicles— 
our system of supply a So suited for charging accumu- 
lators. Of course, the in business cannot be met without in- 
creased capital expenditure, and it has been found necessary to extend 
the generating stations to meet the heavy work of the coming autumn 
and winter months. The extension of the Millbank Street station is 
already proceeding. We have now obtained possession of addi- 
tional land at Davies Street, and the extension there and at this 
station—Eccleston Place—will be commenced as soon as possible. The 
revenue account shows the large increase of nearly £17,500, 
or neatly 25 per cent. over the previous year, whilst the working 
— have only increased by £3,265, or 11 per cent., which you 

ill no doubt regard as very satisfactory. The accounts, however, 
speak for themselves, for after making ample provision for deprecia- 
tion and sinking fund, both of which, I am sure, the —— will 
agree with us are very necessary, and writing off the balance of the 
prelimi expenses—which expenses have weighed on us for a 
considerable time—we are able to recommend the payment of a 
dividend of 9 per cent. for the year, that is to say, 12 per cent. for 
this half-year, which makes 9 per cent. for the 12 months. I don’t 
know that I need say anything in respect of that. I have, however. 
heard it rumoured that there was an expectation of a still further 
increase of dividend, that is to say, I understood that it was expected 
that we should pay at least 10 per cent. The proprietors will see 
from the report before them how the profit has , appropriated, 
and I —_ they will agree with the directors that such a course was 
preferable to paying a further increased dividend this year. You 
will see the usual diagrams on the wall, and the engineer-in-chief can 
give any explanatiou, or answer any questions, which you may wish 
to ask on that subject. You will doubtless all have noticed the pro- 

of the board with reference to redemption of the focmdont 
shares, but that is a matter which will have to be dealt with at an 
extraordinary meeting, which will be held as soon as the ordinary 
business has been —— I will therefore now formally move: 
a of the directors for the past year be received and 

. E. Boutnors, M.P., seconded the motion, which was carried 
unanimously. 

The Cuarrman then moved: “ That a dividend be declared for the 
past half-year at the rate of 12 per cent. per annum, less income-tax, 
ppble on March 1st, making 9 per cent. for the year.” 

. BROWNE Mant, in seconding the resolution, which was agreed 
to, said he was sure that all the shareholders must agree that the 
company had been conducted in a most satisfactory manner, and 
when motor cars became more used he believed they would be able 
to Ry a still larger dividend. 

. D. Harton proposed the re-election of Mr. W. Hayes Fisher, 
M.P., as a director of the company. 

Mr. Boutnors seconded the resolution, which was carried, and on 
the motion of Mr. F. A. Wurrs, seconded by Mr. Srrarron, Mr. R. 
W. Wallace, Q.C., the other retiring director, was re-elected. 


REDEEMING THE SHARES. 

An extraordi meeting was then held to consider the question 
of redeeming the founders’ shares. 

The CHateman said that as Mr. Hayes Fisher was almost the 
largest holder of ordinary shares in the company, and had given 
great attention to the matter of buying out the founders’ shares, he 
would ask him to propose the resolution. From Mr. Fisher's position 
as an ordinary holder he might be trusted to take quite an 
impartial view regarding the proposal to purchase the founders’ 


Mr. Hayes Fisuze said that, in to the request of the 
Chairman, he begged to move the following resolution :—‘ That, in 
order to redeem the founders’ shares, the directors be empowered to 
offer to the holders of the founders’ shares 80 ordinary shares of £5 
each fully id (out of the unissued capital of 12,000 shares) for each 
founders of £5.” He said that, as had been stated, he was one 
of the largest holders of ordinary shares, and at one time he was 
the largest holder, and he put that forward very strongly, because 

co-directors, 


the founders’ shares were held by himself and his 
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he, however, only possessing one founders’ share. He was the 
—— of this scheme of redemption, and they would clearly 
understand that, being such a large holder of ordinary shares, 
he would not be likely to advocate anything which would in 
any way depreciate the value cf the ordinary shares which it 
was prop they should give in exchange for the founders. 
He did not believe there was a man who had any dealings in the City 
who did not agree that, as a matter of policy, it was always wise to, 
if possible, extinguish founders’ shares. There were many reasons 
for that, the most common being the fact that as long as there were 
founders’ shares standing in rivalry with ordinary shares, there was 
always some uncertainty attached to the property, and as to the 
price that could be obtained forit. The whole question then became 
one of price. He wished to say that this was the first oppor- 
tunity the directors had had of considering this question, because 
this was the first year that the founders’ shares were entitled to a 
dividend of any considerable amount. There was £2,552 1s. 8d. due 
to the founders’ shares, which would give them—there being 100 
shares—£25 10a. each for the past year. They were also in a position 
to consider the matter this year, because for the first time they pro- 
posed to issue new capital, which they did not absolutely require, and 
therefore ——— have the money in their pockets to buy out the 
founders. o of their directors were the largest holders of 
founders’ shares—Mr. Browne Martin and Mr. Wallace, while be (Mr. 
Fisher) and the other members of the board held one share each. It 
was plain, therefore, that the offer could not come from either of 
these two gentlemen, and he might tell the shareholders that the 
were unwilling sellers at the price which the directors offered. 
would ask the shareholders to look at the proposal from a practical 
point of view, if they thought the price offered a big one. It never 
mattered in buying anything what the person got from whom they 
were purchasing ; the whole question they bad to ask themselves was 
whether it was good business for those who sold, and he could 
frankly tell them that if they knew the history of the company, 
which was now a splendid paying concern, they would not 
grudge Mr. Martin or 
which they were going to make as a reward of their 
perspicuity in starting the company. Undoubtedly they not only 
1isktd a great deal of money, but also they risked their commercial 
reputation. They were among the first pioneers in London of this 
great development of electricity, which had subjugated the forces of 
nature to the use of man, and gentlemen who had the courage and 
enterprise to do such things deserved to make a handsome profit if 
they succeeded. They valued their founders’ shares very much, and 
they would not part with them if it. were not that they felt, as 
directors, that they wanted to bring themselves into line with their 
colleagues on all matters affecting the interests of the company. 
They did not want any friction to arise in the future as to the divi- 
sion of the profits—they wanted to be in a position to take the same 
view of the interests of the ordinary shareholders as their colleagues, 
and it was that alone which bad induced them to accept the price 
offered, and to get the*co-holders of founders’ shares to agree to the 
proposal. As to whether the transaction was a good one for the 
ordinary shareholders, that could best be proved by considering a few 
figures. If they carried the resolution, they were going to give for 
the 100 founders’ shares which they bought 8,000 ordinary shares of 
£5 each, which would amount to £40,000, on which they would 
always have to pay the current rate of dividend, whatever that was. 
Supposing they paid 10 Se cent, next year, they would have to pay 
the holders of the founders’ shares £4,000. For that investment of 
£40,000, the ordinary shareholders bought one-fourth of the net 
profits after the ordinary shareholders had been paid 7 per cent. Let 
them look forward to a 10 per cent. dividend next year, as they might 
reasonably hope. They would then be giving £4,000 to the holders of 
these 8,000 shares, and they would be obtaining almost precisely the 
same sum for themselves as ordinary shareholders. Should they pay 
11 per ceat., they would be paying at the rate of £4,400 a year on 
the new shares, and they would be receiving £5,250. If they paid 12 
per cent., as he had every confidence that before long they ean, they 
would be paying to the holders of these exchanged shares £4,800 a year, 
and they would be obtaining for themeelves, as ordinary shareholders, 
£6,€00. Undoubtedly, therefore, it was a good bargain for the 
ordinary shareholders, for if they — 12 per cent., as he felt confi- 
dent they would, they would be making a handsome profit of £2,000 
each year on the transaction, which profit might be set aside to the 
reserve fund. Of course it was a speculative transaction, but there 
was tot much to fear. Supposing there were no profits beyond 7 
per cent., then the ordinary shareholders would not obtain anything 
from the bargain ; if they paid 8 per cent. they would have made a 
bad bargain ; if 9 per cent. they would not have made a very bai 
bargain; if 10 per cent. they would have made a good bargain ; 
if they paid 11 per cent. they would have made an excellent bargain; 
and supposing they made 12 per cent. they would have made a 
did . The whole question was—what was the future of 
@ company going to be? and he, for his part, had the greatest 
conficence on that point. Not only was their area not yet filled 
up—not only was the number of their lamps continually increasing, 
but they also might expect large developments in the motor car 
industry, and if they could obtain a day load, the founders’ shares 
would be worth double what the holders were now willing to sell 
themat. Possibly there might come a reduction in the price of elec- 
tricity, but even if it came down to as low as 4d., Mr. Browne Martin 
was of opinion, and he (Mr. Fisher) agreed, that the company would be 
able to pay 11 or 12 per cent. He felt sure that if the resolution were 
and so far from depreciating the pro of the shareh 
believed it would it.” 
Mr. Bou.nols, in seconding the resolution, said he thought it ought 
to be stated that Mr. Martin and Mr. Wallace—the largest holders of 
the founders’ shares—took no part in the discussions at the board 


r. Wallace one penny piece of the profits. 


meetings at which the arrangement was come to, nor were they even 
resent. He hoped the shareholders would carry the resolution, 
aca otherwise, in the near future, there was sure to be a con- 
siderable amount of irritation caused between the holders of founders’ 
and ordinary shares, at the very extraordinary dividend to which the 
former would be entitled. Tc-day the founders’ shares were paying 
250 per cent.; next year it might be more, and probably it would 
soon be doubled. It would therefore be wise on the part of the 
shareholders if they accepted the present opportunity to extinguish 
the shares altogether, for the chance might never occur again. He 
believed they were making a grand bargain for the shareholders. 
After a short discussion the resolution was unanimously carried. — 
Mr. Wurrz, in proposing a vote of thanks to the chairman and 
directors, said he thought they were greatly indebted to those gentle- 
men for the amicable arrangements they had been able to arrive at 
with reference to the redemption of the founders’ shares. It was 
evident that there had been a “give and take” spirit displayed in 
the transaction, which reflected the greatest credit on all concerned. 
Mr. Hanotp Youn seconded the motion, which was carried, and 


the chairman haying briefly acknowledged the same, the proceedings 


The Scarborough Electric Supply Company, Limited. 


Tun directors report that the company continues to make satisfac- 
tory progress. pian the past year 63 new customers, and the 
equivalent of 4,939 8-C.P. additional lamps, have been connected to 
the company’s mains, making a total of 298 customers and 17,727 
8 C.P. lamps connected at the present time. To meet these require- 
ments 1,175 yards of additional mains have been laid, while the 
capacity in cables and transformers has also been correspondingly 
increased. During the past year electric energy to the amount of 
179,360 Board of Trade units has been supplied to customers at a 
revenue, including meter rent, of £4,383 5s. 11d., as against 141,101 
units and £3,466 10s. 5d. revenue for 1895. The company has 
made a profit on the year’s working of £1,617 8s. 8d., as against 
£937. 93. 84d. in 1895, adding the balance of £304 8s. 2d. carried 
from the previous year, there is, after paying income tax, 1895-6, 
£13 18s. 8d., and bank interest £31 18s., and writing off the sum of 
£275 6s. 8d. from the preliminary expenses account, a sum of 
£1,600 13s. 6d. available for distribution. The directors recommend 
that this should be applied in paying a dividend of ag 
which will absorb £1,456 17s. 6d, leaving a balance of £143 16s. to 
be carried forward. It will be observed that no direct appropriation 
has yet been made on account of depreciation, but that £275 6s. 8d. 
of the preliminary expenses account is proposed to be written off. 
The directors consider that this covers a sufficient depreciation to 
date, seeing that all the machinery and plant is new and is main- 
tained in good working order, Mr. Geo. Alderson-Smith, Mr. Geo. 
L. Beeforth, and the Hon. C. A. Parsons retire by rotation, but are 
eligible and offer themselves for re-election as directors. The 
auditor, Mr. C, E. Bradley, 0.A., also offers himself for re-election. 


Eastern Extension, Australasia, and China Tele 
graph Company, Limited,—At an extraordinary general meeting 
held on Thursday last week at the offices, Winchester House, the 
Marquis of Tweeddale presiding, the special resolution which was 
passed at the extraordinary general meeting on the 3rd inst. was con- 
firmed on the motion of the chairman, seconded by Mr. F. A. Bevan. 
The resolution was for varying the regulations of the company by 
adding a clause to the articles of association as follows :—" 86a. Con- 
tinuing directors may act notwithstanding any vacancy in their body, 
and may fill up any casual vacancy in their number.” By the recent 
death of Mr. G. G. Nicol, the number of directors is one below the 
minimum of six fixed by the original articles. — 


Stock Exchange Notices.—The Committee has appointed 
Wednesday, March 3rd, he or settling day in the London Electric 
Omnibus Company, Limited ; 50,007 shares, Nos. 80,001 to 130,007. 

Applications have been made to the Stock Exchange Committee to 
appoint a special settling day in, and to grant a quotation to Chelsea 
Electricity Supply Company, Limited, farther issue of 12,0C0 ordinary 
shares; and to allow the following to be quoted in the Official List: 
Willans and Robinson, Limited, £100,000 44 per cent. first. mortgage 
debenture stock, in lieu of the provisional certificates now quoted. 


Kensington and Knightsbridge Electric Lighting 
Company.—The ordinary general meeting for the adoption of the 
report and accounts was held yesterday at Westminster. 


TRAFFIC RECEIPTS. 


The receipts for the week ending 

February 21st, 1897, were £1,044; week February 28rd, 1896, £958; 

increase, £76; receipts for half-year, , £8,717; corresponding 
period, 1896, £7,914; increase, £803. 

The Liverpool Overhead Rail: Company. The receipts for the week ending 
February 2ist, 1897, caentel to 21,920; corresponding week last yest, 
£1,059 ; increase, £261. 


The Western and Braz y, Limited. for 
the week oy 1 17 t. of the 


Mera mS ras 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


Present or Dividends for Closing Closing during 
issue, we the last three years, eb. 24th, "Feb, 
Direct Ltd., 4 % Deb, 100 | 2% | 4% | —104 
6 % eee ooo [BStock|£4 6s. 954— 964xd 954 964 964 952 
Defd. coe eee eee ‘Stock coe eee eee 84— 9 84— 9 eee eee 
Ltd., eee 5 23% 4 % coe 32 32 eee 
Consolidated Telep Const. Main, eee (tor. ae eee 170 —175 eee 
Ouba Teleg, | 108 GH 1 [12 —13 | 12g | 123 
10 Pref. eee eee oe ee ee 10 10 % 10 % e 194— 204 194— 204 20 
Spanish Ltd. eee eee eee eee 5 4 % 4 % oe 33— 
do. 10 % Pref. eee ry 5 10 % 10 % oe 1 — 1 10 a 1 ee 
do. 44% Debs. Nos.1 to 6,000 | 50 | 44% | 44% 105 —108 % 
Direct United Btates Oa’ Ltd. ... eee eee eee 20 | 2 % 2. % oo 9— 94 9— 9 9 
Hastern Teleg., Ltd, Nos. 1 to 400,000 eee eee ee 10 64% % oe 17 == 174 17 — 174 173 17 
Mer Re (Stock) 4% | 4% |180 —133 |130 —133 130} 
250,000 | Hastern Extension, Australasia and China Ltd. .. 10|;7% 17% . | 174— 18 174— 18 1738| 172; 
(Ams. Gov. | $100) 5 % | 5% | [100 —104 —104 
Do. do. Bearer, 1,050—3,975 an 100/5%/5%| —104 [101 —104 {101 | ... 
4 % Deb. Btock eee eee eee eee eee Stock a % 130 —133 129 —132 130 . 
do. do. to bearer, 2,944 to 5,500 |100/5%|5%| ... (101 —104 | 
}100 4% 14% |< |to7—110 |. | 
4 . Mt. Debs. 25 | 4 . —113 % —113 
tee 25 |10 % 10 % 53 — 56 53 — 56 
ie i Ltd.6 % Debs. eee eee 100 6 % 6 % eee 109 —112 109 —112 eee 
Montevideo Telephone 6% Nos. 1 to 28,000... 614% 14% | 2— 2— 
1 to 484,597 eee eee coe 5 5 % 54% 54% 74— 7 78 7§ 73 
6 % Oum. 1st Pref. eee oe ooo 10 6 % 6 % 6 % 17 — 19 17 = 19 17 
6 Oum. 2nd Pref. 10};6% 6%) 17 —19 17 — 19 
5 % Non-cum. Srd Pref., 1 to 119,234 5% 15%) 5% — 6 6% 
. 84 % Deb. Stock Red. re Stock! 34% | 34% | 34%|104 —107 [104 —107 1064 | 105 
& Elec., Ltd., Nos. 1 to 171,504, fully 1/44% .. # # eee 
Muropean Tel, Led, | $100) 4% | 4% | 106 —109 —109 | 
ee coe eee eee eee ooo 8 nib 5 % 7 — 8 7 — 8 one 
3,881 Submarine Oables Trust ee oe eee Oert. eee 138 —143 138 —143 oe 
58,600 United River Plate Teleph., Ltd. ooo 5|3 % 4 % 34— 3 
Do. do, do. 5%Debs, .. .. ../100/5%|5%| ... —106 103 —106 
80,606 | West Ooast of America Teloeg , Ltd.... coe 16) nd | nit #— 1} #- 13 eee 
do. do, 8 % Debs., repay. 1982 | 100 | 8% | 8% 98 —104 98 —104 99 984 
64,248 | Western and Brasilian Telog., Ltd... 3% |3% | 9 | 9 | 
83,129 Do, do, do, 5 % Pref. Ord. eee 7; 5 % 5 74 7: oe 
33,129 Do, do, do, Def. Ord.... 2 3 
165, Do. do, do, 6% Debs." A,”1880 Red.| 100; 6% | 6% 110 —114 {111 —115 114 | 112 
206,4007) Do, do. do .. |109—113 |109 —113 1094 | 109 
88,821 | West India and Panama Teleg., Ltd. 10| 4% | | 18 13 
34,563 Do, do, do, 6 % Oum. Ist Pref. 10;6% 16%] .. | 114— 12 114— 12 ° ° 
4,669 Do, do, do. Oum. 2nd Pref. |6% 104 
80, Do, do, 5 % Debs. No. 1 to 1,800 oe | 100/5% 15% 107 —110 {107 —110 P soo 
Do, do, 6 Bter. Bonds. . | 6 6% 100 —105 {100 —105 
: ELECTRICITY SUPPLY COMPANIES. 
60,000 Do, do. % « | 44% | 44%|112 —115 [112 —115 
40,000 | Oity of London Hlec. Lightg. Oo., Ord, 40,001—80,000 | 10;5% | 7%|17 — 18 19 — 20 1 18 
40,000 Do. do, |6% | 6 %| 164—174 | 17 — 18 17. 17 
,000 Do. 5 % Deb. Stock, (iss. at £115) all 6% 15% | 5 —133 —137 1354 | 1324 
22,475 |Oounty of & Brash Prov. 5. Tite Ltd., Ord. 1—22,475 | 10 es mil | nil | 98— 104 | 103— 102 1 10 
,000 Do. do. do. 6% Pref., 40,00: ,000 10 “ 6% | 6%) 14 — 144 | 144— 15 1 14§ 
10,000 Do. do. do. iss. at 2 pm., all paid ... “a 10Z | 10%-- 11} 
49,900 |* Electric Supply, Ltd., 101 to 50,000 |4% 184— 144 | 134— 143 14 
12,500 Ord., 50,001—62,500, iss.at £2 prem.,£1 paid | 10| ... “sd 7— 7 74— 8 7 
150,000) Do. first coe | | 44% | 44% 119 —122 (120 —124 123 | 122 
6,452| Notting Hill Lightg. Oo., Ltd. ... oe | 4 11 — 12 11 — 12 
19,980 Jane's & Pall Mall Hite, Fight Go, Ltd., Ord., 101-20,080 5 | 68% | 72% | 104%] 124— 134xd) 13 — 14 14 133 
20,000 Do, do. 7% Pref., 20,081 to 40,080 617% 17% | 7%| 94— 104xd) 9 — 10 10 
50,000 Do. do. 4% Deb. stock Red. eee stay eee 104 —107 104 —107 oor oo 
67,900 |*Westminster Hlectric Supply Oorp., Ord., 101 to 60,000 ... 6}5% 17% | 9 %| 114— 124 | 124— 134 123 | 123 } 
* Subject to Founder's Shares, + Quotations on Juiverpool Stock Exchange, 
t Unless therwise stated all shares are fully paid. i. Dividends paid in deferred share warrants, profits being used as capital, 


.§ Dividends marked § are for year consisting of the latter part of one year and the first part of the next, 


| 

i 
| 

4 
@ 
\- 
\. 
y 
t 
1 
0 
y 
r a 
e 
| 


290 THE ELECTRICAL REVIEW. [Vol 40. No, 1,005, Fuanvanr 26, 1897. 


SHARE LIST OF ELEOTRIOAL COMPANIES — Continued 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Stock Business done 
Present oan Dividends for Clestag Closing week 
1804. | 1896. | 1896. § Lowest 
Brush Elecl. Enging. Oo., Ord., 1 to 90 coe 8 eee oe 
Do. do. Non-cum. 6 1 to 2 13-— 13 1j— 1 eee oe 
125,000 Do. do, 44 % Perp. Deb. Stock.... see |Stock} 44 1109 —112 i109 —112 
76,770 Do. do. 44% 2nd Deb. Stock [Stock] ... 94 — 98 94 — 98 
9,104 ented paid eee eee eee . 7 9% 
City and South London Railway... [Stock 18% | 59 — 61 59 — 61 604 592 
28,180 | Crompton & Oo., Litd., 7 Cum. Pref. Shares, 1 to 28,180 5 1g- 23 23 1# 
Do. do. do. “A” Shares 01—017 w — 3— 4 
Do. . do. do. 44% Deb. Stock Red’ Stoch| 44% | 44% | ... [105 —110 [105 —110 
110,000 | Electric Oonstraction, Ltd.,.1 to 110,000 ... eee 2] 13 1} 1 
12,845 Do. do. 7 % Oum. Pref., 1 to 12,845... 2 7% 7% eee 24 — 3 —. 3 2 
91,195 | Elmore’s: Patent Ltd., 1 to 70,000 ... are 2) nit $- 13 - 
68,385 | Elmore’s Wire Mfg., 1 to 60,385, issued atl pm. .. nil #- 8 
9,6007| Greenwood & Batley, Ltd.,7 Oum. Pref., 1 to 9,600 .. 10 | néz (108% 104— 114 104— 114 
10,000 | Henley’s (W. T.) Telegraph orks, Ltd.,Ord. ... 10}6% |8% |10 %| 19 — 20 194 29g 
3,000 Do. do. do. 7% Pref. ... 10.}7% 17% | 7 %| 184 193 184— 
60,000 Do. do. . do, Mort. Deb. Stock |Stock} ... | 44% | 44% |109 —114 1109 —114 one 
56,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. oe 10 |10 % 10 % | 10 %/| 21 — 22 21 — 2133 212 
300,000 Do. do. do. 4% 1st Mort. Debs. | ... {106 —109 166 —169 
87,500 pagent Overhead Railway, Ord. ... =... | | 148% | 23% | 29%] 13 — 134xd] 13 — 1 
10,000 | do. . Pref., £10 paid... ow | |5% | 5 %| 16 — 16gZxd| 162 
Wai and City Railway, Nos. 1 to £8 paid ... | 10 — 104 10}— 102 102 104 
Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. @ Last dividend paid was 60°), for 1890. 
Dividends 


marked § are for a year consisting of the latter part of one year and the first part of the next, 


Crompton & Oo.—The dividends paid on the ordinary 


shares (which have not a Stock 


quotation), are as follows : 1892—0°/.§; 1891—7°/,§ 1890—8° 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


“Birmingham Electric Supply Oompany, Ordinary of £5 (£4 paid), 77, 

£5 (fully paid) 9. 

Construction Oorporation, 6 % Debentures, 103 —105. 
House-to-House Company (£5 paid), 5—54. 


Do. do. 1% Preference, of £5, 83-9} xd. 
Do. do. 44% Debentures of £100, 168 - 110. 
_ * From Birmingham Share List. 


Knig' Blectric Limited, 
lative 6 %, £5 (fully paid), 83—83. Dividend, 1896, on Ordinary 


Shares 7 % 
Blectric £5 Ordinary, 14—} 3. 
Yorkshire House-to- Company £5 Ordinary Shares 


fully paid, 7—74 xd. Dividend for 1896—7 %. 


Bank rate of diseount, 3 per cent. (February 4th 1867). 


SOME NOTES ON STEAM RAISING.* 


By FRANK LESLIE WATSON, Assoc.M.Inst.C.E., Leeds. 


PROBABLY no subject is of much greater im to the mannfac- 
turer in these days than the reduction of his coal bill, and the 
methods adopted for obtaining this reduction may be roughly 
classified thus :— 

1. Improvement of the boiler plant. 

2. Improvement of the engines. 

3. Improvement of the mill gearing and machinery. 

Although there may be some doubt as to the order in which Nos. 
2 and 3 should be arranged, it appears to me that there can be none 
whatever as to the paramount claims of the boiler plant to be con- 
sidered first, for the reason that £50 spent on the boiler will in man 
cases save more money than £200 spent on the engine. Bat it 
usually found that the whole attention of the firm is concentrated 
(a0 far as the coal bill is considered at all) upon the improvement of the 
engine, leaving the boilers and mill gearing to look after themselves. 
And we find the over-worked boiler, perhaps a 30’ x 8’ Lancashire boiler, 
with 3 feet flues, burning good s at 63. or 7s. a ton, or, perhaps, 
even large coal at 9s. or 10s., on bars }}-inch thick with 1 inch spaces, 
and letting about a third of it fall through unburnt; the boiler dis- 
charging volumes of smoke into a little stack that was built wren a 
10 H.P. Cornish boiler ran the mill. In such a case as this it is 
useless for the owner to der the use of a cheaper fuel; the stoker 
says it’s hard enough to keep steam as it is: when he is not throwing 
on coal, he is cleaning his fires, and when he is not cleaning them, he 
is breaking them up. He thinks he could do better if he had a mate 
to wheel out his ashes and hold the fire-door open for him. The 
master does not see this, so the boiler insurance man is consulted next 
time he comes round, and he (disinterestedly, of course), recommends 
the adoption of somebody’s patent grate-bars. He hap (quite by 
chance) to have one of their circulars in his pocket, a the circular 
sets forth that somebody has spent a lifetime and a large fortune in 
perfecting these bars, and they are now guaranteed toadmit nothing but 
oped oxygen to the fire, to save 25 per cent. of the coal, and to make 

per cent. more steam, and to render it impossible to make smoke. 
These bars appear to differ from ordinary ones mainly in havin 
tpaces of some weird shape, which is credited with wonderf 
virtues; thes are only 4 an inch or ths inch wide, which is a dis- 
tinct improvement, but the stoker shakes his head, and says that 
means more work for him, for if the ashes don't fall through, he says 


* Paper read before the Association of Yorkshire students of the 
Institution of Civil Engineers, Febraary 18th, 1897. 


he will have to rake them off the top. The bars are probably three 
times the price of ordinary bars, but the master the oxygen 
business sounds well, and the stoker is well lubricated, and the bars 

in. They undoubtedly save some fuel, owing to the finer spaces, 
bat they don’t prevent the smoke, and unless the lubrication of the 
stoker is regularly continued, the next set of bars are probably 
ordinary ones with equally small spaces, whieh are found to answer 
= wilarhcouuel tee Perhaps the next thing to be tried is a 
mechanical stoker, and this may, in favourable circumstances, and 
where there are plenty of fitters hanging about with very little to 
do, be found to work all right. But I have come across quite as many 
failures of mechanical stokers as successes, and I have in mind one 
case where, on a range of 10 boilers, which have been working about 
three years, they have scrapped two complete sets of mechanical 
stokers, and have the third set (of a different type) in use, but still 
under the makers’ maintenance contract, and the makers’ fitters are 
never off the job. The fact is, the ideal mechanical stoker is not yet 
made. 


We will suppose that our manufacturer has no spare fitters, and 
that when the mechanical stoker gets out of order, it stays out of 
order, and then we find the fires being worked by hand through the 
door of the machine, which is far too small, and the temper of the 
fireman is such that no amount of lubrication suffices to keep that 
mechanical stoker off the scrap heap. After this, our manufacturer 
gives general orders to the cashier that he is too busy to see any 
person representing patent furnaces for boilers, and writes to the 
papers to say that he has tried all sorts of smoke preventing appli- 
ances, and there is nothing but trouble and e: connected with 
them; and I believe this to be the present frame of mind of a large 
number of steam users. The cause of most of the trouble is insuffi- 
cient draught; and by improving the draught in a judicious manner 
a very great economy can usually be effected. 

The three things needful for perfect combustion, and consequent 
emoke prevention and economy, are :— 

i. — sufficient quantity of air should be supplied to the fur- 
nace; an ‘ 

2. That this air should be supplied at the proper place or places ; 

3. That when perfect combustion has been attained, the greatest 
possible quantity of heat must be abstracted from the gases before 
ng are permitted to go up the chimney. 

‘o secure the first point, namely, a sufficient air supply, a good 
draught is required, and a high chimney is an unquestionable method 
of obtaining a good draught. Buta high chimney has a disadvan- 
tage, due to its operating at the wrong end of the system. 
chimney works in this way: First the ascending hot gas in 
use a good practical word, 
“ suction ” at the of the stack. If there is no easier road 
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this suction draws the gases out of the flues, and creates a “ suction” 
over the fire, which, if the firing door be tight shut, draws the air 
through the fire; if, however, the firing door be open, volumes of 
cold air rush in and cool down the flues, and in the case of a hard 
fired boiler, the firing doors are open a large part of the time. Thus 
in the case of suction draught, all the leaks are against you, and your 
chimney may be designed to pull the proper quantity of air through 
your fire; but it will not pull it through the fire if it can pull it 
through anywhere else. Whereas, if you close your ashpit, and force 
in the proper quantity of air, it has no option but to go through the 
fire, and thus half an inch of pressure under the bars will do as much 
good as an inch of suction at the chimney. 

Do not, however, think that Iam arguing for an essential differ- 
ence between what is called “ induced” and what is called “forced 
draught.” The current of air through the fire in both cases is due to 
the fact that there is a higher pressure under the bars than above 
them, but in the one case the higher pressure is that of the atmo- 
sphere, and exists outside the firing doors and all round the boiler, 
while the lower pressure must be considerably below the atmospheric ; 
while in the other case (if the closed ashpit be used), the higher pres- 
sure is considerably above that of the atmosphere, and exists only in 
the ashpit, and the lower pressure is only very slightly below the 
atmospheric, and there is practically no tendency for the air to pass 
by any other route except through the fire. The case of the “ closed 
stokehold ” system of forced draught, on the other hand, is exactly the 
same as that of chimney or suction draught, except that all the pres- 
sures are slightly higher up the scale. The “closed ashpit” system 
of forced draught is preferable, on account of the fact that on this 
system the minimum quantity of cold air is admitted during the 
feeding 

I am of the opinion that the highest economy is obtained when the 
quantity of air supplied is the smallest — quantity which is 
consistent with complete combustion; in fact, if the combustion be 


not quite complete, the loss is generally less than if complete com- - 


bustion be secured by means of a large excess of air. Some excess of 
air, however, is a practical necessity if there is to be no smoke, and 
this brings me to my second point, namely, that the air must be in- 
troduced at the proper place. 

If no air be admitted by any other way but through the fire itself, 
it will never be a very easy task to prevent smoke with smoky coal, 
though I am inclined to think that with a very good draught, the 
greatest economy is obtained by admitting no air except through the 
fire, because in this case the quantity of air admitted per pound of 
coal burnt can be kept down to a minimum. 


The same effect is produced in regard to the air drawn through the 
fire by a mechanical suction draught; the large volume of gas given 
off by a black fire reduced the suction, and the greatest volume of air 
is consequently passed through the fuel when it is in the bright, or 
partly burnt out condition, and therefore it is ient to use a 
system of draught which can be in some way ed, and we have 
such a system in the case of forced draught. 

Whether a fan or rotary blower be used, or whether a steam jet be 
used, the blast can be so controlled as to give the'greatest quantity of 
air to a black fire, and the least quantity to a bright fire; and pre- 
cisely the same train cf argument holds good in the case of the 
secondary air supply, which is introduced specifically for smoke pre- 
vention. This should also be so arranged that the quantity of air 
admitted can be greatest for a black fire, and can be reduced to a 
minimum for a bright fire. I prefer to admit this secondary air 
supply over the firing door, either by means of a branch from the 
blast pipe if a dry air blast be used, or by means of a small steam jet 
blower if a steam jet forced draught be used. 

In early smoke consumers of this type the air pipe was placed hori- 
zyntally; this has the disadvantage that the air is in ropelled 
along the upper part of the flue, in contact with the cold plates, and 
thus its object is to a great extent defeated, the combination of the 
gas:s being retarded or prevented in a similar manner to that de- 
scribed with reference to the Galloway tubes. The proper plan is to 
slope the air pipe downwards, so that the additional air supply is 
delivered into the heart of the fire and thoroughly mixed with the 
gases of the fire when at their highest temperature, and thus the 
combination of the air with the hot smoke can be best secured. 

In the furnace shown in this illustration, an attempt has been made 
—so far with great success—to secure the benefits of “ forced draught,” 
namely, increased duty from the boilers, combined with the pre- 
vention of smoke. The forced draught is obtained by means of a 
steam jet blower, of special construction, under the grate, while an 
additional blower of similar construction is provided to give the 
additional air supply over the grate for the complete combustion of 
smoke. These two blowers are found not to impede the action of one 
another in the least, so that we have got rid of one important defect 
in most “smoke consuming” devices, namely, that when the smoke 
consumer is working the draught is impeded or destroyed. To show 
that this is no fanciful objection, I may mention that I have come 
across numbers of cases where various smoke consuming devices have 
been tried and abandoned, not because they did not stop the smoke, 
but because they did stop the draught, and rendered it difficult or 
impossible to keep steam. When, however, two independent blowers 
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Section oF Lorpis Furnace. 


An additional air supply must, with smoky north country coal, be 

used for smoke prevention, and the point to be determined, is how 
that air supply shall be admitted ? 
_ It must be remembered that we require not only to bring the air 
in contact with the half burnt gases, but to bring them together 
under such conditions that the unburnt gases shall seiz3 upon the 
oxygen of the air and become thoroughly burnt; that is to say, they 
must be brought together in the presence of a high temperature. 
Take the case of a Lancasbire boiler, provided with the ordinary 
opening in the bridge, provided with a door for admitting air to the 
flue keyond the bridge. We will suppose this boiler to be fitted with 
Galloway tubes, and that the Galloway tubes are as usual too c!oze to 
the bridge. We have here the necessary mixture of hot gases and 
air, but the boiler makers have thoughtfully provided a pair of 
tubes full of comparatively cold water, to cool down the gases to 
such a poiat that they. cannot possibly combine, and an analysis of 
the chimney gases in this case would show the anomaly of unburnt 
gases in the presence of an excess of air. 

OF course, there are better arrangements of split bridges than this, 
and if there is a good draught and the cross tubes are either left out 
or taken far enough away from. the bridge, very fair results may be 
obtained with good stoking. Results which will not entail prose- 
cution may even be obtained by means of the ordinary perforated 
door, if the firing be easy and regular; but it should be remembered 
that the time when the excess of air is required is after firing, when 
the fire is giving off huge volumes of gas, and the gas thus given off 
18 generally sufficient to satisfy the demands of the chimney, so that 
the quantity of air drawn in through the door is least just when it 
should be greatest. 


are used, one above and the other below the grate, provided with 
roper meaus of control, it is possible to vary the quantities of air 
elivered by each according to the quality of fuel or according to the 
state of the fire, and to consume the smoke without any great sacri- 
fice either of efficiency or of output, as compared with a similar 
forced draught furnace withont the over-grate blower. 

The first form of steam jet introduced was doubtless the plain 
round nczzle, and many patents have been taken out for jets which 
were intended to b2 more economical than the common form. I 
think it is generally held that the action of the steam jet is almost 
entirely due to surface friction between the steam and the air, though 
one maker has written letters to the papers in support of the “ con- 
tinuous piston ” theory, and I believe acts upon that theory, and cuts 
off his trumpets at tne neck, on the assumption that once the steam 
has got through the neck it can do no more good. 

Following, however, the friction theory, people have made ring 
jets, in which the outside only is in contact with the air; in this 
case, the efficiency should be slightly increased. Then followed ring 
jets in which the air was admitted to the inside as well as the out- — 
side of the ring, and of this class is a blower which is very commonly 
used on gas producers. This system certainly has (he merit of letting 
out the steam in a thin stream, and securing a large surface of 
contact; but the small area of the air way through the centre renders 
it not of much value, comparatively speaking, and the inner cone, 
especially in adjustable jets of this class, gets out of centre, and 
the jet then blows all to one side, which is a very vicious state of 


things. 
A better form is the Argand, in which o number of small jets are 
arranged in a ring; but this is not adjustable, and is not very easy to 
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make so, and the small holes are apt to wear larger. Obviously, the 
correct thing is to make the steam jet flat, and my firm have a patent 
for the construction of adjustable fiat jets, of which a sample is shown. 

We have constructed jets on this principle, varying in width from 
1 inch to 26 inches, though, of course, in the large sizes a slightly 
different method of adjustment has to be adopted. 

The adoption of these improved jets by my firm for use in the 
Horsfall destructor has resulted in a saving of 33 per cent. of the 
steam used by the round jets formerly 5 aca 

(To be 


A FEW PRACTICAL NOTES ON ALTERNATE 
CURRENT SWITCH-GEAR.* 


Discussion. 
Tue Presipent said: They had been extremely interested with the 
various ingenious contrivances and devices described, and he was 
pleased to see that the author recognised that the ethics governing a 
central station were those that should always obtain where two or 
three were gathered together working for the common weal. It 
would not do at all if a generator, for some reason, took it into 
its head to strike work, and call out the other workers in the shop b 
blowing their fuses. Just because the machinery of an old goose 
got out of order, it was not at all right that she should turn round on 
the young healthy ones, who were _— to go on at an increased 
rate, if necessary, laying the golden eggs of supply. However, as 
there were several gentlemen in the room who were connected with 
alternating stations, they would be very pleased to hear their 
remarks on the best way of getting over the evils by keeping the 
pe up to its work. He must also ask those gentlemen, who 
not of alternators, to give them their impressions as to 
what they would do if they had. 

Mr. Furranti said he would give his opinions as an outsider, or 
one who was connected with an alternating station once upon a time. 
He did not know whether, in listening to the author’s paper, any of 
the members realised the immense amount of work that must have 
been done by Mr. Andrews to get at the results which he had de- 
scribed. It showed a very distinct train of thought, which had been 
carried over a long iod, and which was undoubtedly engendered 
by certain special circumstances of the case he had had to deal with. 
There were other stations in the country working on somewhat the 
same system, but different in their detail, where he thought that if 
Mr. Andrews had been in charge, he would never have devised the 
ingenious s: which he had shown them that night. He believed, 
with to the first point, that it was customary at a good many 
stations to synchronise with small fuses. These were the stations 
employing alternators without iron in the armature of very low self- 
induction, and where the machines could give a dangerously large 
rush of current if the synchronising was badly done. He thought 
that stations such as those put up by the Electric Construction Com- 
pany and Fowler's, had in no cases attempted those fuses, as the cur- 
rent on putting into parallel badly was not such a serious matter as 
with the other type of machine. For his part, he did not think 
that if stations had reasonably good plant, they should think 
of the synchronising fuses. With regard to sync ising, 
he would say that, so far as he had seen, the nicest way of 
getting into parallel was to have the revolving part of the 
machine painted with as many white lines or spots as there 
were field poles. If they then lighted the station with alter- 
nating arc ps, fed from the bus bars, the lines would be seen 
to revolve backwards when the machine was at less than synchronous 
speed, forward when it was above, and to stand still when the speed 
was synchronous. The great advantage of this method of synchron- 
ising (of course assisted by voltmeter and lamps) is that one can see 
if one is running too fast or too slow. The engine driver has the 

most perfect knowledge of what is actually taking place withthe 

_ plant of which he has c , and he regulates it accordingly. The 
switchboard attendant need not bother himself whether it is going 
too fast or too slow. The switch-man regulates the exciting current, 
and the driver regulates the actual at which the plant is being 
run, in accordance with the moving di which tells them in plain 
what the plant is doing. This method is already in use at 


the Portsmouth station, and it is being introducd into several other - 


stations where the switchboard was so far from the dynamos that it 
was difficult to communicate. With regard to what Mr. Andrews 
said about Mr. Raworth having devised a sort of zero ment, 
one which discriminated whether the current was going the right 
or way, he found that a good many people had taken it up 
independently, and had said nothing about it. Struggling with the 
same question about ten years ago he constructed apparatus for 
accomplishing this work, and believed the method was exactly the 
same as Mr. Raworth’s, and he never put the apparatus into use, 
as he had _— enough things about the station without producing 
any more. Mr. Andrews mentioned a most important question about 
' danger on the switchboard. There was no reason why a switchboard 
gallery should be particularly dangerous, but he thought on the other 
d one might err on the side of enclosing it too thoroughly. So 
far as he could see, the only arrangement which lent itself to com: 
plete enclosing was that where the switchboard had a back to it, 
which involved far greater danger to life, and also risk from fire. It 
was at the back of the switchboard that the unfortunate man was 
killed at Hampstead. Water break switches were very interesting. 
He was at Paris last week, and had the pleasure of seeing some water 
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switches which had been in use for many years. They broke one of 
the switches on 2,400 volts continuous current, which was far more 
difficult to break than alternating. He did not see any sparking at 
all, and it worked most beautifully. With regard to the arrangement 
in diagram 3, with one exception it was almost identical with Mr. 
Rider’s arrangement at Bolton. The switchboard there was, he 
thought, made by the Manchester Edison-Swan Company to Mr. 
Rider’s design. It was quite possible Mr. Andrews may have found 
his arrangement (after sufficient experimenting) to be a satisfactory 
means of stopping the arcing from the switch, and it might be that 
the combination of adding this piece to it would cure the difficulty 
which would otherwise exist with that form of switch. Mr. Andrews 
had called their attention to the connections of his switch gear, and 
showed that he used a supplementary bus bar. An arrangement 
something of that kind been into use upon most of the 
switchboards similar to those at the House-to-House Company, West 
Brompton. It consisted of two complete bus bars, and the machines 
and circuits were arranged so that they could be put on to either. 
They could then have their station working on two separate circuits, 
The Leeds House-to-House Company had that arrangement for one. 
A recent case was that at Edinboro’, where he believed it was devised 
quite independently by Prof. Kennedy, so that if he could not syn- 
chronise machines quickly euough when fog came over, he would 
then be able to throw any circuit on to the spare bar or a couple of 
circuits, and then run up anew machine on it. That was precisely 
the same idea, but without the special gear to bring the extra parts 
into action. It was purely a system of two bus bars, and they could 
work the results by hand inatead of automatically. There was one 
point which he did not agree with at all, and that was the exciting 
of alternators by one common exciter. He very much preferred to 
get each machine with its own exciter,and he had bought exciters 
from different makers, and he was pleased to tell them that he had 
never had a failure on an exciter of any alternator which he had had 


‘at work. He had bought what he thought the best machine he could 


buy, had allowed probably 50 per cent. margin, and he had never had 
a single failure with exciters. There was one point in which he 
ly, and, perhaps, disagreed with the author also, and 
that was the question of a diagram on the switch gallery. He 
thought it was a most vital thing that any one coming into the station 
should know at once exactly what the connections of the switchboard 
were. He did not like to understand a switch gear one day, and a 
year hence have to look it up again. He thought so far as possible 
that the switch gear should be absolutely its own diagram, and that 
upon the face of it they could see exactly the meaning of all 
With regard to the question of alternators, why Mr. Andrews had 
put in so much work in devising that ingenious and useful apparatus 
was because he had been unfortunate enough to have plant which 
required being dealt with in this delicate manner. Alternating elec- 
tric supply was becoming very much more reliable than it used to be, 
probably due to the stations being equipped on reasonable and engi- 
neering lines. 

Mr. E. W. Cowan said he would like to make a few remarks on 
the paper, which he had listened to. with very great interest. The 
first point was with regard to using the use of an auxiliary fuse for 
paralleling. Such an arrangement enabled the synchronising and 

eling to be done at the synchronising panel, supposing they 

a separate panel for the purpose. He had tried using a coil with 
large self-induction instead of a fuse, and then switching this in 
between the two machines, and not troubling whether they were in 
phase or not, but letting the current flow between the machines 
through the self-induction until they brought each other into phase; 
but it did not seem to be a very necessary apparatus for iron cored 
alternators. Mr. Andrews said that he used a magnetic cut-out 
because it was quicker in its action than a fuse; he looked upon it as 
being slower. The instrument which the author had described had a 
certain amount of inertia, and it seemed to him that it must be 
slower in its action than a fuse. Mr. Andrews has described his ex- 


had tried to design all their fittings so that there would 
be no parts exposed. With regard to the high-tension switch which 
Mr. Andrews referred to as one which he was experimenting with, and 
which Mr. Ferranti also spoke of, he might say that that switch was 
designed in their drawing office a few years ago, and was proposed to 
Mr. Rider of Bolton as an alternative to the Fowler switch which he 
had specified. Mr. Rider accepted the switch, and they had made a 
good many for use throughout the country. There was no doubt 
that, as Mr. Ferranti pointed out, the switch had a ible tendency 
to arc, but at the same time he might say they not had any 
arcing, and he considered they were quite safe at the full current 
though not on a short circuit. The switch was similar to that shown 
by Mr. Andrews; the contacts were not mounted on marble, but on 
ebonite. In their later designs they had added a shutter, and it had 
an advantage in preventing the switch being closed when it ought 
not to be. On the whole question of using this apparatus, he was 
inclined to agree with what Mr. Ferranti had said, that it had 
been devised for special circumstances, but it seemed to him that 
in cases where they had alternators which were not iron cored, that 
some sort of apparatus such as this, if it could be made with perfect 
reliability and simplicity and durability, was an apparatus which 
should be used in every station of that kind. Then a question which 


ceedingly interesting apparatus, which he thought it would be hard 
to beat for ingenuity. It had given him great pleasure to hear the 
way in wkich the author had overcome the difficulties of dealing with 
the effect of short circuits on the mains, especially the way in 
which he had avoided any complications, it was an exceedingly 
good arrangement, and very much to his credit. Mr. Andrews con- 
; sidered that for the prevention of accidents, the design of alter- 
nating switch gear should be such that injary from shocks would 
be practically ee. and that all parts carrying high 
: tension current should not be exposed; he heartily agreed 
with him. He believed that almost from the first his firm 
| | 
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it was very difficult to decide arose in the case of iron cored alter- 
nators. They had an iron cored alternator at Altrincham, which 
probably would give in proportion to its size as much current in excess 
of the normal as a non-iron cored, and they consequently got excellent 
regulation with that alternator. They had other alternators only giving 
about 100 per cent. in excess of the normal current on short circuits, 
and these alternators would hardly blow the fuses if they had a short 
circuit on the mains. Which wasthe better machine? Suppose they 
had a breakdown on one of the machines running in parallel, the 
result was not disastrous, the light was very quickly steady again, 
and no harm was done by overloading the remaining machines. One 
question which Mr. Andrews had raised was the question of bein 
able to switch any alternator on to any circuit; that he considere 
a very important and necessary arrangement, and they had got out 
an arrangement by which they could plug any alternator to any 
circuit, and when they had the machines running in parallel on the 
circuits, all they had to do was to adjust the plugs, and then the 
opening of the alternator main switches left these machines running 
on different circuits. They had their plug connections made on the 
alternator side of the alternator switches and the circuit side of the 
circuit switches, and when they had the different machines plugged 
on to the different circuits, the machines could be very rapidly taken 
out of parallel if there happened to be a breakdown of one of them. 
As to exciting alternators from separately driven exciters, he quite 

with what Mr. Ferranti had said. One objection to the sepa- 
rately driven exciter was that it meant two small additional auxiliary 
engines, one of which at least had to be kept running during the 
hours of light load, and there resulted all the waste which must 
accrue by the use of an auxiliary plant. As to using storage batteries, 
he considered it was very expensive, but a very good arrangement 
otherwise. He instanced a case which he knew of where the break- 
ing of glass cell in an exciting circuit battery had caused a failure 
of the light. 

Mr. WorpineHam said: The design of switch gear for cengral 
stations would of necessity vary with almost every station, and it 
mnst therefore be specially worked out in each case. It was no 
reproach to the author to say that this was a special arrangement. 
They had his assurance that all those apparent complications had 
worked without a hitch; but, for his own po he always mistrusted 
automatic apparatus—it had such a way of wanting a man to work it. 
He did not think it was possible to have switchboards too simple, 
and Mr. Ferranti had used the very words that he (Mr. Wordingham) 
would have used in saying that the switchboard should be its own 
diagram. They did not want to be looking out diagrams while an 
armature was burning out; they wanted to look at the board, and 
not be able to make a mistake. They wanted an intelligent man— 
pay between Mr. Andrews specially-trained man and an 
ordinary labourer—they did not want him to have to spend a lifetime 
learning the switchboard. The author referred to the reputation of 
continuous current for continuity of supply overalternating. Perhaps 
that arose from other reasons than the zero cut-out, because some 
stations used fuses made of copper, and which were of the same 
sectional area as the mains themselves; that, he thought, tended 
towards continuity of supply. He quite agreed with the author as to 
the prevention of accidents to the attendants with high tension 
switch gear; the negligence in some stations was simply 
criminal. He had visited some in which any person might 
walk up against the apparatus. His own view of high tension 
switch gear and high tension apparatus, was that it should be so 
guarded as to make it impossible for any man to get a shock; he did 
not think too much money could be spent to attain this object. He 
thought that any part of the switch gear which had to be handled 
should be connected to earth, so that the man would be absolutely 
safe in whatever he took hold of. It was always a difficult matter to 
carry out this arrangement for safety, and to allow at the same time 
for the proper cleaning of the switch gear. The contact parts had to 
be cleaned, and special arrangements should be made to enable this 
to be done without risk to the attendant. The necessity fora man 
to stand on an insulated platform or stool, ought, he thought, to he 
avoided as far as possible. There was one point about the switch and 
shutter. Asbestos was avery treacherous material in his opinion ; 
certainly he did not think it would prevent a man from getting a 
shock. It might prevent his poking his fingers between the con- 
tacts. The switch described by Mr. Cowan, in which the contacts 
were sunk below the surface of a piece of slate appeared to him to 
somewhat resemble the dynamite engine, in which a new engine was 
required with each explosion. 

Mr. ANDREWs in reply said: With regard to Mr. Ferranti’s and 
Mr. Cowan’s remarks about iron-cored machines, he would like to 
ask if, when these iron-cored machines are switched on very much 
out of phase, they do not make the lights jump. At Hastings they 
had Mordey machines to work with; some engineers considered this 
to be a misfortune, but he did not agree with them. If these machines 
were switched in out of phase they only made the lights jump, the 
machines were not injured, but it was just this jumping of the lights 
that they objected to. They would rather lose two or three coils 
than have the lights jump badly. He referred to a modern station 
where iron cored alternators were used, and where quite recently an 
engine driving one of these machines had suddenly failed, thus short 
circuiting the omnibus bars and totally extinguishing a large number 
of lights. The machine was not damaged, but the Supply Company’s 
reputation was, which he considered far more important. This was 
4 specimen of many recent interruptions which might have been pre- 
vented by the use of a return current cut-out. As regard exciting in 
parallel, he had always bzen accustomed to run alternators excited 
in parallel until he went to Hastings, where they were then excited 
from separate machines. The first day or two he was there he 
wanted to change over from a 50 kw. machine to a 100 kw. set. 
He thought they had only about 30 amperes maximum load 
on the station at that time. He got the 100 kilowatt plant 


in parallel, and ran it up slowly, letting the other one down. 
The current came up on the 100 unit machine pretty quickly to about 
70 amperes, and on the other it went up to considerably over 30 
amperes, and he could not get the current lower on either machine 
anyhow. He ran up the engine of one and then the other, and looked 
at the ropes to see which was motoring and which was generating, 
but could not tell. At last the little machine began to smoke, and 
he thought the only thing to do was to switch out. He switched out 
at about probably 40 amperes. The arc did not break, but burnt the 
whole board up, and all the lights went out. He found afterwards 
that the whole trouble was caused by the machines being unevenly 
excited. He promptly had arrangements made for exciting the fields 
in parallel, and since then he had experienced no further trouble. 
With regard to the diagram on the wall, he quite agreed in having 
the switchboard the diagram itself, and he had spent a great many 
hours in designing the Hastings switch-gear, in order to get the wires 
in that way, so that they could be instantly traced out. Each of the 
wires at Hastings was run up the surface of the wall. Nevertheless 
he liked the diagram, because they could not always see the connec- 
tions under the instruments, and if, as sometimes occurred, things 
went wrong, he did not think that the diagram should be far away 
from the switchboard. He, himself, found it exceedingly useful, and 
he could not see any objection to it. Mr. Cowan spoke of fuses 
being quicker in their action than magnetic cut-outs. He had found 
that fuses took a perceptible time to go, whereas magnet cutouts cut 
out instantly. They could see from the di A and B, fig. 6, 
how very rapidly it acted; it clearly showed only one-tenth of 
a second had elapsed between the rush of current and the 
circuits being interrupted; a fuse could not go quicker than 
that. With regard to magnetic cutouts being easy to reset, they 
could be reset at the rate of 30 times per minute, and he did 
not think fuses could be reset anything like so rapidly. If 
they wished to get machines in in a hurry, they simply stood at 
the switch and pumped it indiscriminately until it stayed in; this 
enabled them to get machines into parallel under very difficult condi- 
tions. Mr. Cowan referred to the question of synchronising after 
they had got past the steady phase. He said he did not think this 
method would apply to machines with heavy revolving parts; he 
(Mr. Andrews) did not think any machine had heavier revolving 
parts than the Mordey machine. He referred to ©, fig. 6, which he 
thought clearly showed there was absolutely no rush of current when 
machines were switched in in this way, and they never got the 
slightest flicker in their lights. It was not necessary that the 
asbestos shutter criticised by Mr. Wordingham should be a perfect 
insulator to prevent accidents, because it did not touch the high- 
tension contacts. It merely served as a guard to prevent the con- 
tacts being touched. The author had suggested asbestos because it 
would not burn, at least he had not yet experimented with it far enough 
to burn it. He mentioned just now that it was only a crude idea. 
The atrangement he was now experimenting with was almost pre- 
cisely the same as that described by Mr. Cowan; viz., a guarded 
shutter working with a spring. 

On the motion of the PresipEnt, a hearty vote of thanks was 
accorded to Mr. Andrews for his paper. 


PROCEEDINGS OF SOCIETIES. 


Institution of Electrical Engineers. 
Exsorric INTERLOCKING THE BLocK SIGNALS ON 
Ramways. By F.T. Horzus, Member. Paper read January 


28th, 1897. 
(Continued from page 262.) 


Syxzs’s REVERSER. 


In some cases it is desirable for the train itsc/f to automatically 
place the advance signal to danger, independently of the signalman. 
A Sykes’s signal reverser is fixed between the balance-weight lever 
and the signal arm, and moves with the upright rod when the arm is 
lowered. On the train passing over the rail contact, part of the 
current transmitted therefrom is used to di this signal 
reverser (and the arm goes to danger), at the same time as the back 
lock of the lever is released in the signal box. On putting back this 
lever (which is then locked), it re-engages with the reverser, ready 
for lowering for the next train. 

Figs. 22, 23, and 24 show this reverser in its three positions. In 
figs. 22 and 23 the signal: arm is lowered, and, on the train passing 
over the rail contact ahead, a current is transmitted through the 
electro-magnet coils, m, which attracts armature, a, and releases the 
hammer, B, and this, falling on rod, 0 (see fig. 23), disengages the 


catch, D, from roller arm, B; and slide, F, being bevelled, the top | 


weight of the signal arm, the rod and the aren falling, by 
gravity, and raising the signal arm, forces the roller arm, B, to assume 
the position shown in fig. 24, where the hammer is again caught up 
by the armature, a. When the signalman replaces his lever, the 
slide, F, moves downward, and the roller arm is caught up by the 
catch, D. 

The apparatus is simple, works satisfactorily, and deserves to be 
more largely used. 


SipinG, JUNCTION, AND CROSS-OVER WOBKING. 

No system of electric interlocking can hope for very wide applica- 
tion that does not specially commend itself, not only for ordinary 
through working (which is comparatively easy), but as equally safe 
and applicable for siding, junction, and cross-over working. 
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On the Great Eastern Railway we have found Sykes’s system 
Specially suitable, and we have largely taken advantage of its 
facilities by providing, I believe, the most complete arrangements 
yet devised for avoiding mistakes at such points. 

JUNCTION INTERLOCKING. 

At junctions of converging lines, with very short sections, whilst 
the ordinary electric interlocking prevents trains being simultaneously 
accepted from both lines, the locking instruments are so interlocked 
with the points, that the — for a down road must be set so that 
an up train accepted could not possibly cross the path of a down 
train, and vice versa. 


Figs. 22. Fia. 238. Fia. 24, 


Diagram fig. 25 will best illustrate what is meant. All the through 
lines, sidings, carriage roads, &c., are left out; only the lines con- 
cerned being shown, and the one signal referred to. Now (with 
reference to fig. 25), before Central Junction can plunge to accept, 
and unlock the section signal for, an up train from Polygon, he must 
set his down local points for down local to main, so that a down train 
—_ not possibly pass across the path of the up train accepted from 

‘olygon. - 

When this point lever, 1 (fig. 26), down local to main, is back in 

g over this small lever s the plunger, 3, by raising rod, 
4, enabling the up train to be accepted; but the same alien of the 
small lever, raising the locking piece, 5, on the rod, 4, into the slot, 6, 
in the tappet, 7, mechanically locks the down points as set; and at 
oe — time the armature, 8, is raised up to the coils, 9, and the small 
9 
lever is itself, as well as the points, electrically locked. He may now 
plunge to accept the up train, and he can neither alter the points, 
the small lever, or the plunger, until the train has passed a rail con- 
tact at point, a (see fig. 25), on the platform line, and is either 


Fia. 25. 


standing at the starting signal, B, at danger, or, if the latter is “off” 
(which would then mechanically lock the same points, and be itself 
back-locked electrically), until the tail of the train has arrived well 
over the down road, and the si again put to danger behind it. 
_ The small lever, being unlocked by the current from the rail contact 

at a, and the starting signal at B being to danger, the points may be 
altered to down local; but this, by preventing the rod, 4, from being 
raised (it cannot be unless the alee piece, 5, coincides with the slot 
in the tappet, 7), again locks the small lever, and prevents another u 
train being accepted from Polygon. This arrangement is essential, 
because, being at a platform, we may require the train to stand there, 
with the signal at danger, so that a train may be allowed to cross its 
path on the down 1 

At other nearly similar convergir g lines, but not at a platform, the 
signalman is compelled to lower his home signal for one line (which, 
of course, mechanically locks the lever of the home signal for the 
other converging line, and the signal for the opposite road, that would 
cross its path) before he can plunge to accept a train in either direc- 


ing under the angle piece, 11, on the rod, 4, this small . 


lunge, and unlock the starting signal, for the same line, at the rear 
a but the plunger and the signal alike remained locked in that 
position until the train so accepted has arrived and passed over the 
rail contact at the clearing point. 


SipInas AND Cross-OvER CoNNECTIONS. 


Again, in the case of sidings and cross-overs, this same electrical 
and mechanical locking between poiuts and plungers comes in. Ifa 
train has been plunged for—that is, the rear box starting signal elec- 
trically released—the points leading from the sidings to the up line 
are locked. But if the points are already over for a train from the 
sidings, then an up train cannot be accepted from the rear. And if 
the train from the sidings requires to cross over to the down line, if 
the points are so set, a down train cannot be accepted ; but if adown 
train has been accepted, the cross-over points to the down road 
ere e accepted train has passed, and the road is 
clear. 


Crossina Trains Down To Up or Up to’ Down Luinzs. 


Here, again, is another application of interlocking between points 
and section plunger. A 1 Sykes’s lever is fixed in the up 
plunging instrument, which, pulled from right to left, locks the u 
plunger and unlocks the points. Pulling over the points locks this 
small Sykes’s lever, as previously explained, in this position. If a 


ToPolygon 


Fia. 26. 


train is to be crossed from the up to the down road, the signalman 
must go through the reverse motions. If, however, an up train has 
been accepted, he is unable to move the cross-over points from down 
to up; and if a down train has been accepted, he is unable to move 
the cross-over points from up to down, until such trains have passed 
clear of the section concerned. The small lever normally controls 
the points. Moved over, it controls the plunger and releases the 
points, and, the points being moved, locks the small lever in that 
iti 


on. 
arr here I think I ought to point out why, it seems to me, Sykes’s 
system lends itself most effectually, in the simplest manner, and at 
the least expense, to sidings, junction, and cross-over working. I 
have heard it said, even by those for whose opinions on the subject I 
have the greatest respect, that they have not, and do not require, in 
their interlocking any back lock for keeping the signal off, until the 
train itself arrives, and releases it. 

They can, it is claimed, always put the signal to danger with their 
systems. Quite so! and, unfortunately, the lever right back in the 
frame. It is, I submit, just that which they ought not to be able to 
do, because, as the lever can be put back in the frame, it releases 
conflicting point levers and signals otherwise held locked at danger 
by the ordinary mechanical locking. 

For instance, at a junction of converging lines, and where an up 
train for one road would cross the down road for the other, and vice 
versd, and the locking of which is on the two home sigrals, it only 
requires one of the rods or blades in each Sykes’s instrument to be 
about 14-inches longer than usual to prevent plunging until the home 
signal is taken off. When it <s off, it is electrically back-locked in 
that position, and you may safely plunge for a train, because it has 
itself locked, by the mechanical locking, the other contrary signals. 

There are many variations of this combination of the locking 
instrument, the plunger, and the points, together with the small 
Sykes’s lever, to effect different pur , and facilitate traffic gene- 
rally, whilst ensuring that every train is within the protection of one 
or other of the stop signals; sometimes between home and starting 
signals, and sometimes between the latter and the advance starting 

i , the back motion of the leading signal taking the front lock 
out of the rear signal, and separate rail contacts taking the back 
locks out of both. : 

Within the limits of this paper it would not be ible to give, 
however interesting it might be, the details of the mechanical 
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devices in use for safely facilitating the traffic 
in busy stations like Waterloo, Cannon Street 
and Liverpool Street stations. A lucid 
description of the electrical devices and 
combinations for checking and controlling, 
advising and reminding, and generally assist- 
ing the signalmen in safely working the 
enormous amount of traffic at the different 
London terminal stations, would be amply 
sufficient to warrant a most interesting paper 
on this subject alone. 


CaNCELLING TRAINS AND RESETTING 
APPARATUS. 

UVafortunately, in all systems of electric 
interlocking, the exigencies of the traffic 
seem to necessitate the provision of a key 
or switch, or other means, to release in cases 
of emergency. A train which has _ been 
accepted may not have to through the 
section, and requires to cancelled; a 
defective plunge may not have released the 
lock (through no defect in the apparatus), or 
the rail contact may occasionally fail to re- 
lease the plunger, releasing key, or back lock 
of the signal lever, or for other reasons. Then 
the instrument requires to be reset. Un- 
doubtedly the ion of this key in the 
hands of signalmen, whatever form it may 
take, is a distinct menace to the security 
of electric interlocking. Used for its legiti- 
mate purpose, only when justified, it is, 
of course, an advantage in facilitati 
traffic, and some means must be provi 
to meet such cases, if disastrous delays are 
to be avoided, on busy lines. 

It seems to me that neither the key, nor 
its equivalent, should be available for use at 
any one box without the sanction and con- 


_ currence of the signalman in advance, or the 


signalman in the rear, just according to 
the purpose for which it is wanted. There 
are two advantages in this, the concurrence 
of two men at a distance equally responsible, 
and groof of the fact of its being used. I sug- 
gest it can be done without extra line wire, 
by using the bell or locking wire, or both. 
In the case of cancelling where the plunger 
or key only is locked, and requires releasing 
after accepting a train, it is the sanction of 
the signalman in the rear that should be 
necessary. Where the train does nof pass 
through the section, and over the rail con- 
tact, or the rail contact fails to release the 
back lock after the signal has been lowered, 
it is the signalman in advance whose sanction, 
and concurrent action, should be essential. 

With the Sykes instrument, to release the 
plunger a small electro-magnet may be fixed, 
normally locking the shutter over the keyhole, 
and thus preventing the key from being put 
into the instrument, to raise the “Train 
— disc, without a current from the 
rear In addition to this, the arrange- 
ment provides that, unless the key is with- 
drawn from the instrument and the shutter 
placed over the keyhole, the block bell circuit, 
or the locking circuit, shall be broken down. 
This arrangement, necessitating the per- 
mission by current from the rear, also limits 
the use to the occasion, and the particular 
instrument for which permission is given. 
To ask for the release of the back lock (or 
the we or accepting key, in other sys- 
tems), a i may be given to the box 
in advance, indicating that a current is re- 
quired to release the back lock or accepting 
key. The signalman asking would then 
depress his receiving key, to switch the cur- 
rent to the locking coils. The actual current 
would not only unlock the lever, but =< 
the bel, indicating that the current 
passed to the locking instrument. A record 
of this at both places could be made in the 
train book 


Diagram, fig. 27 (plate), indicates the com- 
plete electrical connections of Sykes’s sys- 
tem, and the arrangement applied thereto. 
The coils to be acted upon for the back 
lock being polarised, these permissive cur- 
rents on the Bell wire would be of opposite 

larity to the bell currents, as the bell 
tee is joined up with the reverse pole 
to earth, so that its current would not 
actuate them. This ensures that the current 
transmitted shall be the one intended for the 


purpose. 
I have brought a model installation of 


Sykes’s system, representing three stations, 
“ A,” “ B,” and “or (it proved .d for teaching, 
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and it is fitted with the arrange- 
ment for “B” to be resp2ctively released, as regards the plunger, 
from “ A,” and, as regards the back lock, from “C,” so as to practi- 
cally demonstrate its applicability. It will be seen by diagran, fig. 
27, that the plunger releasing is done on the locking wire and the 
back lock ee on the bell wire. The whole additional fittings 
for each box, with Sykes’s system, is a small coil for each locking 
instrament, and one or two keys or three-way press buttons. 

In diagram, fig. 27 (Plate), the keys, or press buttons, or switches, 
to transmit a current to the rear to release the back lock (equivalent 
to actuating the rail contact), are marked a; the keys or switches re- 
quiring to be depressed to receive and divert that current to the coils 
required, are marked B; and the ordinary bell keys—which are, of 
course, in actual practice a structural part of the bell itself—are 
marked 0, all in the bell wire. The keys or switches to transmit the 
current to the box in advance, to unlock the shutter, so that the 
plunger may be reset in case of cancelling, or a defective plunge, are 
marked p, and are in the locking circuit. The corresponding keys or 
switches to be depressed in order to receive and divert that current to 
the little shutter locking coil are marked 5, and the coils themselves 
are marked F. In practice, unless the shutter is completely covering 
the key-hole (in which case the key must be out), the locking circuit 
is broken down at x. Of course, this is only one way of applying the 


principle, and it is applicable to any system, and by a separate wire 
(To be continued ) 


‘The Société Internationale des Electriciens. 


Ar the sitting of February 3rd at Paris, after the reading of the 
list of new members and the report, M. Colin gave a description of 
the principal heating appliances of the Société au Familistére de 
Guise. These appliances are all formed of metal wires of diameter 
up to 1 millimetre, buried in insulating material, composed for the 
most pert of powdered glass. The wire can sustain a temperature 
of 3 The insulating material melts at 800°. Experiment 
has shown that an expenditure of 1 hecto-watt-bour is neces- 
sary to furnish 86°5 kilogramme-degree-calories. It is esti- 
mated, on the other hand, that we must reckon a liberation of 
6,€60 calories per square metreof plate per hour. It follows 
that an apparatus of a surface of 1 square decimetre will consume 
1 hecto-watt-hour, and will give off 86°5 kilogramme-degree-calories. 
In _— for chops and chafing dishes, where the effect must be 
uickly attained, we must have a liberation of heat of 120 kilogramme- 
calories per square decimetre of grill; the expenditure of 
electrical energy is thus 140 watt-hours per hour. For boiling, a 
temperature or 450° is reckoned for the wire. Experiments have 
shown that a surface of 1 square metre can evaporate about 100 
kilogrammes of water per hour. The quantity of heat to be given off 
will therefore have to be 536 kilogramme-degree-calories per square 
decimetre ; the expenditure of electrical energy will be six hecto-watt- 
hours. Experiments have shown that the efficiency of these opera- 
tions amounted to 80 per cent. A large number of appliances have been 
established on these principles. We will mention more particularly 
late-warmers, grills, and c -dishes taking at 110 volts current 
of from 2°25 to 8 amperes, according to their dimensions. There are 
also boiling stoves of 5 and 10 hectowatts. The company also sup- 
plies heaters for curling-tongs, and special resistances for electro- 
motors and for tramways. Radiating plates can be utilised for the 
heating of rooms and dwelling-houses. 
_ _ At the end of the sitting M. Bonranrz read a paper on indoor 
_ electrical installations. To avoid the dangers of the proximity of the 
metal -_ he proposed to put concentric cables with the outer to 
earth, in order to provoke short circuiting, and consequently the 
rupture of the fuses. These ideas met with opposition from various 
members. 


BRAZILIAN GOVERNMENT TELEGRAPH 
SYSTEM. 


ExtTRACT FROM THE OFFicIaL REPORT DATED 1895, oN 
TELEGRAPHS IN Brazin DURING 1893. 


Translated from the “ Journal Télégraphique,” December 25th, 1896. 


Tue general system of telegraphs in Brazil still continues to be 
developed in a very satisfactory manner, and during the period from 
the beginning of 1889 to the end of 1893, the lengths have increased, 
in all, about 50 per cent., at the following rate per annum :— 


Lines. Wires. 
Kilometres. Kilometres, 
In 1890 von 1,784:990 3,422°297 
» 1891 1,535°445 7,969'545 
» 1893 one 1,400 245 1,79£°724 


_At the end of 1893, the whole system had a length of 16,077°805 
kilometres of line, and 34,028-981 kilometres was the total length of 


MAINTENANCE AND Reparrs oF LInzs. 


a 1893, the Brazilian Administration, as heretofore, did its 


D 
best to bring the lines into good order, as well as the land cables. 


16 | Uberaba to Goyaz ... 


The number of districts in which the telegraph system is divided 
for purposes of repairs, é&c., has been increased from 16 to 17; andin 
this is included all lines, and their branches, which were formerly a 
part of the “‘ Federal Zone.” 

Tho personnel charged with the maintenance, &c., of the system, is 
distributed as follows over the 17 districts :— 


| | 


Districts. 


Chief engineers 


Linesmen, &c. 
Watchmen. 


Belem to Engenho Central ... oes 
Engenho Central to Therezinha_... 
Therezinha to Ibiapina aes) 
Ibiapina to Itambé ... 
Itambé to Rio Real ... ass 
Rio Real to Mucury ... eae Sap 
Mucury to Macahé ... 
Macahé to Angra dos Reis... 
Angra dos Reis toIguape ... 
10 | Iguape to Nonohay ... eos 
11 | Morretes to Torres ... ie 
12 | Torres to Passo Fundo and 
8. Lourenco 
18 | 8. Lourenco to Sta Victoria 
Palmar 
14 | Federal Capital to Itabira ... 
16 | Itabira to Januaria ... eee 


core | Number. 


o 


PEGE 


17 | Goyazto Cuyaba 


The engineer of the telegraph school and the special staff engaged 
for the maintenance of cables, viz., one ship’s officer, one mechanic, 
one stoker, and six sailors, are not included in the above list. 

There were less interruptions, &c., in 1893 than in other years, and 


the following is a list :— 

1892. 1893, 
Interruptions ... 814 ‘762 
Other causes ... 225 160 
Totals .. .. 41,769 .. 1,606 

The principal causes were as follows :— ae 

cases. 

Broken insulators 4l 


Contact with poles: In six cases the conductor was 
attached to the poles by means of gut or pack thread 

Faults caused by damage to, and contact with, sup- 
ports, displacement of wires from insulators, con- > 120 
tact with other and telephone wires 


Damaged wires ... ove ose 61 
Masts of ships... ses see ese 12 
Floods and fall of a wall wae 4 
Fall of trees, branches, and palm leaves oes 40 


Thunderstorms, breaking of insulators, fusion, &c. ... 49 
Breaking of insulators, caused by the falling of or} 46 
ports and stays 
Storms and hurricanes ... ove 
Contact with articles thrown on the lines... wed 
Contact with walls, gas lamps, &c. .... 
Defective insulation... ese 6 
Faults in offices ... 2 
Working on, and repairs to, lines _—.. 
Wilful damage, as breaking insulators, ed 26 
posts and cutting wires, removal of wire 
Defective sag of wires... 4 


All river cables connecting the landline system have worked well 
during 1893. With regard to submarine cables, those laid in the bay 
of Rio Janeiro were cut when the rebel fleet entered, and they, on 
the other hand, cut the cable between Mangaratiba and Ilha Grande 
when they landed on that island, but communication was only inter- 
rupted for a few hours. This same cable had already been damaged 
in April by a mail steamer belonging to the Rio and St. Paulo Steam- 
ship Company. ‘ 

Additional Wires.—The laying of the fourth wire of the Brazilian 
system, which had already been commenced in 1892, was completed 
by the construction of 718,618 kilometres, viz. :— 


From Vendadas PedrastoCampos ... 233,670 
District No. 74 From Itabapoana to Anchieta... ... 73,848 
From Santa Cruz to 8. Matheus ees 152,000 
District No. 6—From Porto Seguro to Rio de Contas... 259,100 


Total ... 718,618 


This fourth wire, therefore, extends from Mangaratiba, south of 
the capital, as far as Pernambuco. 
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Lixgs CONTEMPLATED AND IN CouRSE OF CONSTRUCTION. 


With reference to the above mentioned table, showing the lines 
constructed during 1893, the following observations are made :— 

In the construction of the branch line from Raiz da Serra to 
Therezopolis Manesmann’s poles have been for the first time em- 
ployed. Previous trials show them to be particularly suitable for the 
construction of telegraph lines in mountainous regions, and in places 
where is difficult. 

The line two conductors between the capital and Nitheroy. 
This was necessary on account of the interruption of cables across 
the bay of Rio Janeiro, and to avoid any delay in the service to the 
north, and especially to Nitheroy. 

Pending the construction of this line, the Western and Brazilian 
Company, for the Government, laid two cables, having one conductor, 
between the military college and the shore at Tora, near the fortress 
of Santa Cruz. This was accomplished on November 22nd, 1893. 
One of these cables, however, being interrupted by a merchant ship, 
another one was laid and landed at Itaipi, and was securely macnee 

The following lines are contemplated, or are in course of construc- 
tion in the following States :— 

Parahyba.—Section between the capital, Parahyba, and the port of 
Mulunga. This is part of the line which is to connect the first-named 
place with the town of Areias. 

Espirito Santo.—A line from Linhares to Villa de Regencia, at the 
mouth of the Rio Doce, and a branch line which will connect the 
capital of this State with the town of Porto do Cachoeira, in Santa 
Leopoldina. 

Rio Janeiro.—The line from Campos to Santo Antonio has been 
extended from Carangolo to Santo Eduardo. 

Santa Catherina.—All has been done preparatory to the construc- 
tion of a line between Blumenau and Lages, which is to connect the 
latter town to the general system, and for the establishment of a 
branch line to connect Torres and Villa de Ararangua. ; 

Pernambueo.—A survey has been considered for a line between 
Limoeiro and Brejo, connecting Bom Jardin and Taguaretinga. 

The establishment of other routes is being actively continued, and 
are intended to replace the coast lines when interrupted. 

Besides the construction of the lines above-mentioned, the following 
work has been undertaken :— 

The construction of a line has been commenced in connection with 
the line from Therezina, the capital of the State of Piauhy, to 
Pernambuco, between Therezina and Amarante, which is to be ex- 
tended to Ouricury, where it will join the State of Pernambuco 


system. 

The work in connection with this line in 1893 had been completed 
as far as Natal, about 58 kilometres from Therezina. 

In the circuit between Recife and Rio Janeiro, plans have been 
considered for the construction of two branch lines in connection 
with the existing line between Pesqueira and Alagoii de Baixo; one to 
go to Sao Bento, and the other to Buique. The construction of the 
section between Villa Bella and Salgueiro has been advanced some- 
what, and the work in connection with the survey of a section 
between Salgueiro and Ouricury has been commenced. This, owing 
to the lack of means to overcome exploration difficulties in this little 
known region, entirely lacking facilities of communication, could not 
be attempted before. 

The survey for the extension of the line from Villa Bella and 
Cabrobo to Boa Vista and Petrolina, has also been completed, and the 
5 ones these lines had already been commenced at the end 
0 le 

The work in connection with the extension of the line from 

Diamantina to Januaria has been advanced from Montes Claros to 
Contendas. Here it has been oe to await the results of the 
negotiations between the Government and the State of 
Minas Geraes, which latter demanded the adoption of a new Loe 
taking the line vid San Francisco, thus increasing the length by about 
75 kilometres. 
__ The Congress of Minas Geraes are only willing to grant the subsidy 
if the new plan is adopted, but they are willing to grant 125,000 
francs for a branch from Diamantina on the Arassuahy, passing vid 
Minas Novas and S. Joao de Baptista. 

The administration bas decided, for the purpose of forming con- 
nection between Cachoeira (Bahia) and Rio Janeiro, to construct a 
line commencing at San Felix, the first station of the Brazilian 
Imperial Central Bahia Railway Company, thus extending this route 
to Machado Portella, where it will be joined at Carinhanha to an ex- 
tension of the Januaria line. : 

As this line will put into communication a very important mining 
and plantation district, and will besides connect the prosperous towns 
of Minas do Rio de Contas and Caihete, the State Government of 


Bahia has voted to the administration the first subsidy of 75,000 


francs. 

Work in connection with this line was started in 1893, and is being 
actively pushed forward. 

Besic es this, the administration has commenced the construction 
of sections from Villa Bella to Jatoba, forming part of a line between 
Recife and Penedo, and Alagoinhas to Joazeira, for the completion of 
4 circuit from Recife to Bahia and Nonohay to Passo-Fundo for the 
circuit between Morretes and Porto-Alegre. 

There is still to be mentioned the work in connection with the con- 
struction of the line from Belem (Para) to Manaos, which hadalread: 
been commenced in July, 1892, but had to be suddenly pv § 
owing to unforeseen circumstances. 

N.B.—Probably due to the concession granted to the Amazon 
Telegraph ee alegre: in 1895, for the laying of cables in the 
Amazon River n Pariand Manacs. . 


Raitway Linzs. 
According to a decree of December 28th, 1870, and Article 8 of the 
Regulations for the interior service, dated May 2nd, 1890, railway 


companies must place at the disposal of the State Department o 
Telegraphs a wire on their posts which must be available for private 
correspondence. 

This, up to the present, has not been complied with, either by rail- 
ways promoted by private enterprises or by those belonging to the 
Union; the Central Railway only excepted, it having established 
such a line on the section between Rio Janeiro and Queluz de Minas, 
but under their own supervision. 


OFFICES 


In 1893 the number of offices had been increased from 235 to 264, 
and they are as follows :— 


Para eee eee Federal District (offices in 

ane the town of Rio Janeiro) 16 
Sao Paulo ... 
Rio Grande do Norte Santa Catharina... 
Parahyba do Norte... _... Sao Pedro do Rio Grande} ,, 
Pernambuco do Sul _ ... 


Espirito Santo — 
Rio Janeiro ... Total 264 


Starr. 
The staff engaged in these offices is distributed as follows :— 
Chief operators ... aw 


Besides :— 


Messengers 
(To be continued.) 


THE INTERNATIONAL EXHIBITION AT 
BRUSSELS IN 1897. 


Tue Belgian Government has organised at the International Exhibi- 
tion at Brussels a scientific section, with the duty of arranging re- 
searches, collections and apparatus pertaining especially to the 
domain of science. 

The section is to comprise seven distinct classes, arranged on two 
main divisions :— 


A.—Physical and Mathematical Sciences. | 
1. Class 80: Mathematics and astronomy; mathematics, mecha- 
nics; astronomy; physics of the globe meteorology; geodesy ; 


Gis, (in, of weights snd 
measures ; physics). 


pho Class —— physico-chemistry ; technical chemistry ; 
: B.—Natural Sciences. 


4. Class 88: Geology and geography; geogony; applied geology; 
mineralogy; photography; crystallography; palaeontology; geo- 


eraphy. 
5. Class 84: Biology; botany; zoology; physiology; bacteriology. 
Anthropology. 


6. Class 85: 
Appendix, 
7. Class 86: Bibliography. 
t wi i in right wing i permanen 
building of the exhibition, and consequently in P sons. conditions 
as regards dan of fire, damp, &c. 

The space allotted to the Department of Sciences will be shared 
among the different nations or, at the exhibition propor- 
tionally to the spaces occupied by each country, but still reserving 
— exhibitors not to any of the countries repre- 
sen’ 


Persons or societies exhibiting work, apparatus, instruments, and 
collections falling within the scope of the Section of Sciences will have 
nothing to pay for spaces, decoration, superintendence, i 
the floors, on condition that their participation is free from any com- 

at the Belgian Stat Rail allowed for exhibits 

carriage on the i e Railway is ‘or exhibi 
of Belgian origin, both for coming and ing. Alien exhibits will 
be admitted on payment of the usual tariff, but will have free return. 

Alien products are exempt of custome charges on landing, but must 
pay on re-exportation. 


All exhibits, Belgian or alien, will be admitted from March 10th ~ 


to April 10th. They will be definitely arranged on April 15th. 

The representatives or delegates of the countries officially : 
sented at exhibition, must send in on or before January 31st, 1897, a 
detailed account of the space which they wish to be reserved for their 
countrymen, 
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Without entirely approving the classification of exhibits here pro- 
ase we must congratulate the organiser of the exhibition in not 
uding political economy and statistics. It must surprise us to 
find phy classed as a science, whilst topography figures 
as a mat. science ! 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1897, 


for P. Taompson & Co., 
Electrical Patent Agents, 322, High H London, W.C., to whom 
all inquiries should be addressed.] 


3,248. “A combined switch and brake lever for electric motor 
vehicles.” Dated February 8th. 

- $,249. “An improved method of gearing for electric motor 
vehicles.” D.Ngate. Dated February 8th. 

3,279. “An improved means of supporting the cells in electri- 
cally propelled vehicles.” C.T. J. OppmrmMann. Dated February 8th. 

3,281. “ Electric automatic weighing apparatus attachable to any 
ordinary counter scales or weighing me J. Scuum and W. 
Boor. Dated February 8th. 

3,288. “Improvements in electric furnaces. R. C. ConRaBpo. 
Dated February 8th. 

3,330. “Improvements in electric arc lamps.” W. J. Davy. 
Dated February 8th... 

3,334. “Improvements in contact boxes for depressible conductor 
rails of electric railways.” Z.GoopsELL. Dated February 8th. 

3,346. “Improvements in secondary batteries.” C. Payzn. Dated 
February 8th. 

3,363. “Improvements in electric cables.” §S. Z. FmRRANTI. 
Dated February 9th. 

3,381. “Improvements in be pao for electrically igniting the 
charge in gas or oil engines.” J. W. Hunrer. Dated 
February 9th. 

3,450. “Improvements in connectors for galvanic batteries.” G. J. 
Brows, A. W. and Tus Execraic Motive Co., 
Lap. Dated February 9th. 

3,470. “Improvements in clamp connections for electrical con- 
ductors.” Srzmens Bros. & Co., Lrp. (Siemens & Halske, Germany.) 
Dated February 9th. (Complete.) 

3,471. “Safety cut-outs for electric circuits.” Sizmzns Bros. AND 
(Oars wal (Siemens & Halske, Germany.) Dated February 9th. 


3,488. “Improvements in ‘secondary batteries.” E. 
Dated February 10th. 

3,526. “Improvements in apparatus for the electro-deposition of 
metals.” J.E. Harrier. (Partly communicated by F. W. Zingsem, 
United States.) Dated February 10th. 

3,594. “An improved switch device for common or party telephone 
lines.” J.H. West. Dated February 10th. 

3,648. “Improvements in or relating to electric incandescent 
lamps.” F. Rrpyarp and W. Dated February 11th. 

3,669. “ Advertising on incandescent electric lamps and the like.” 
F. Hanrison and H. 8. Dgacon. Dated February 11th. 

3,674. “Telephonograph.” J. and J.H. Cancorr. Dated 
February 11th. ‘ 

3,716. “Improvements in or relating to electric cables for tele- 
graphy and telephony.” W. A. Pricz. February 11th. 

3,727. “ Animproved magnetic toy.” J.H. Hommisrzr. Dated 
February 11th. 

3,754. “Apparatus for transmitting electric current to a movin 
body.” D.K. Torts. Dated 12th. 

3,768. “ Improvements in electric traction motors.” R. KENNEDY. 
Dated February 12th. 


8,772. “ Improvements in portable electric lamps for use in mines 
and cther places.” 8, F. Watkes. Dated February 12th. 

ically vehicles, and for urposes.’ A. HmuscH 
and P. Branpr. ted February 12th. (Complete. 

3,815. “Improved means and apparatus for winding or coiling 
strips, bands, cords, wires, and ae filamentous materials upon 
closed annular objects, such as cores, or mandrels, for whee! rims, 
annular dynamo armatures, and the like.” J. C. Grant. Dated 
February 12th. 


3,831. ‘“ Improvements in or relating to electric batteries.” A. R. 
Apams. February 12th. 
3,848. “ Improvements in and applicable to electric arc lamps.” 


H. M. Dannax. Dated February 12th. 

electricity.” A.Gnusry. Dated Febraary 13th. he 


- gases developed in 


_ passed, and secondly, the relia 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


f of these ificatt be obtained of Mesers. W. P. 
E h Holborn, W.0., price, post free, Sk 


1896. 

7,161. “Improvements in or relating to electric light fittings.” 
F. A. Dated April 1st, 1896. Relates to an improved 
electric light fitting and consists of a plug casing placed flush in the 
wall of a building with two spring contact sides. Into this is 
inserted the lamp bracket male plug which has likewise two contact 
pieces. When not in use and lamp bracket is removed, the plug 
casing has a cover which folds down flush with the wall. 6 claims, 


7,556. ‘ Improvements in electric railways on the conduit system.” 
H. C. Reacan. Dated April 9th, 1896. The invention consists of a 
novel construction of electric railway, in which the feed wire is 
enclosed in an underground conduit, connections being made to the 
motor on the car through a magnet carried on the car, this magnet 
actuates switch pieces contained in the conduit, so that convenient 
lengths of the conductor strips are connected tothe main: 13 claims. 


7,883. “Improvements relating to the regulation of alternating 
current electric motors in electric railway and other yen J. 
DervonsHire. (C. P. Steinmetz and E. J. Berg.) Dated April 14th, 
1896. Relates to the regulation of alternating electric current motors 
used in electric railway and other systems, and particularly to those 
of the induction type. The theory of the invention is :—In three- 
phase induction motors an ordinary field magnet winding is used, 
and the armature of the motor has a regular three-phase winding, 
which cuts the flux induced by the single-phase current in the field, 
each phase of the armature generating a certain counter electromotive 
force. The reaction between the armature electromotive force and 
the impressed single-phase electromotive force, displaces the electro- 
motive forces at the terminals of the field winding from one another, 
and, consequently, the tendency of the motor is to displace or split 
the electromotive force = upon it. If the motor be supplied 
by es current m one transformer only, there is no 
possibility of splitting the single phase in this way, as the coils are 
threaded by the same flux; but by employing transformers, one being 
reversed relatively to the other, the counter electromotive forces of 
the motor change the voltages at the terminals of the transformer by 
reflection, and this impresses on the motor itself electromotive forces 
of different phase relations, tending to increase its output. 6 claims. 


8,660. “Improvements in the construction of cells for electric 
accumulators.” F. W. Dated April 24th, 1896. The 
invention is principally intended for accumulators for use in vehicles. 
The accumulator rodes rest upon bara of insulating material, and 
are insulated from one another by perforated insulating walls and by 
interposed elastic insulating pieces. These pieces lying between the 
walls of the vessel and the electrodes, receive and neutralise shocks 
in A cover made of elastic material, and having an 

border, is a also a tube for conducting away the 
ecell, 2 claims. 

9,580. ‘Improvements in sockets or holders for incandescent elec- 
tric lamps.” J. DzvonsHirge. (H.C. Wirt.) Dated May 5th, 1896. 
Relates to improvements in sockets or holders for incandescent elec- 
tric lamps having cial reference to the construction of the key 
shaft and its supporting frame. According to the improved construc- 
tion the key shaft may be readily inserted in place and removed from 
its frame by bending a long arm into and out of position thus saving 
expense of drilling holes in the key shaft. 6 claims. 

10,184. “An improved system of and apparatus for the collection 
of electricity from overhead conductors and in conduits connected 
therewith.” W. J. Brewzr. Relates to an improved system of 
collecting electricity from overhead conductors in which the conduc- 
tor is mounted direct upon the post without the intervention of any 
arm or lateral projection other than the insulatcr upon which the 
conductor is supported. Another improvement relates to a conduit 
provided with inclined surfaces whereby a hanging collector under 
the car is guided into the conduit so as to properly enter the slot in 
the roadway. 5 claims. 

10,492. “Improvements in trolley supports for trolley cars.” Oro 
Houz. Dated May 15th, 1896. Refers to arms and wheels for trolley 
cars, and the object is to provide a trolley arm with a spring sup- 
ported trolley wheel. A further object is to provide a combination 
of two trolley wheels which have Bags grooves, and which are 
side by side, with the trolley wire passing 
between them. 3 claims. 


10,804. “Improvements in electric railways.” H. H. Lake. 
(E. H. Johnson and R. Lundell.) Dated May 19th, 1896. The in- 
vention relates to that type of electric railways in which the propel- 
ling current is taken from sectional trolley conductors automatically 
connected to a main supply conductor by the presence of a motor 
car, and again Senenentel therefrom as the car passes on its journey. 
The invention comprises, firstly, the rendering of the operation of 
such a system absolutely safe as disconnecting the sectional 
conductors from the main supply conductor after a car or tram has 

ity of current supply when such is 

ing current running at in ei 

direction upon the same track. — 
10,818. “Improvements in contact ing and breaking devices 
at drawbridges in the overhead oie tramways.” J. 
Dervonsuire. (W.B. Potter.) Dated May 19th, 1896. Relates to 
an improved circuit breaker for drawbridges, by means of which the 
circuit may be readily and automatically and closed between 
the trolley wire extending lengthwise of the drawbridge and the 
main trolley wire at the abutments of the bridge. 4 claims. 
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